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In Memoriam 


CHARLES VIRGIL MOSBY 
1876-1942 

W ITH the death ol! Dr. Mosby on Noveinlier 9, 1942, an outstanding 
and interesting jiersonality has ])asscd out of the American medical 
publications field, l-'rom small beginnings and in the face of many 
trials, he built up one of the largest organizations of its kind in this 
country. 

It is not generally known that Dr. i\Iosl)y was a physician. He 
graduated from the St. Louis College of Physicians and Surgeons in 
1900. He practiced for a while but gave it up for a career in medical 
publishing because he felt this offered greater opportunities for serv- 
ice. It became his life work and his success in this chosen field was 
based on his determination, foresight, and a djmamic personality. To 
accomplish his purposes, he traveled back and forth over this country 
extensively, he Imcame personally acquainted with the medical men 
whose books he published, he attended numerous society meetings, he 
never spared himself, and he inspired his large business staff with his 
own ambitions and devotion to the organization which he had estab- 
lished. 

When the predecessor of the American Journal of Obstetrics and 
Gynecology was compelled to terminate its long career because of the 
situation developed bj^ the previous World War, the undersigned en- 
countered a great deal of difficulty in finding another publisher, due 
to the resultant financial depression and a hesitancy to undertake new 
projects. Through mutual friends, Di\ Mosby became interested in the 
venture. He agreed to publish the present journal without subsidies 
and with its editorial policy under the complete control of the medical 
profession. During the many years of my association Avith him, he has 
never interfered Avith this policy and, in the face of many difficulties, 
built up the circulation of the Journal to its present large proportions. 
For this the profession OAves him a debt of gratitude and appreciation. 

George W. Kosmaic, jM.D. 


Original Communications 

APPLICATION OF THE NEW CLASSIFICATION OF TOXEMIAS 
OF PREGNANCY IN 318 FATAL CASES«‘ 

Philip P. AVilliajis, M.D., and Edward Weiss, M.D., Philadelphia, Pa. 

D uring recent years there lias been a steady and continued improve- 
ment in maternal Avelfare as evidenced by the statistical index, 
namely, the maternal mortality rate. The group of infections compris- 
ing puerperal sepsis always has been the individual high cause of ma- 
ternal mortality, with toxemia of pregnancy a close second. In the 
United States in 1940 puerperal sepsis was responsible for 41 per cent 
of the puerperal deaths and toxemia of pregnancy for 25 per eent. In 
the five years just past, the reduction in the rate of maternal deaths 
in the United States from the toxemias (24 per cent) has lagged behind 
the reduction in infection deaths (31 per eent). Honmver, in 13 South- 
ern states, toxemia led from 1936 on through 1939 as the cause for the 
highest proportion of maternal deaths. 

Obstetricians, until quite recently, have been primarily interested in 
the toxemia problem from the standpoint of immediate mortality to 
mother and child. Largely due to the efforts of Herrick and Tillman^'^ 
attention was called to the equally important remote effects of toxemia 
on the vascular system of the mother. Internal medicine, at long last, 
has become interested in the toxemias of pregnancy from this stand- 
point as well as from the standpoint of their importance in regard to 
the whole problem of the etiology and pathogenesis of hypertensive- 
vascular disease. In reality, toxemia of pregnancy represents an acute 
experiment in hypertension ; it awaits only clinical and laboratory in- 
vestigations which will aid in furnishing an answer to the most impor- 
tant disorder in occidental medicine, essential hypertension. It is a sad 
commentary on specialization in medicine that the realization of this 
important fact has been so long delayed. 

The subject of renal vascular disease and pregnancy has been a con- 
fused one for several additional reasons. First, because of the old 
belief that the toxemia of pregnancy was of “nephritic” origin and 
that the convulsive seizures were “uremic.” Second, because of the 
failure to differentiate glomerulonephritis, pyelonephritis, and essen- 

•ReaU at a meeting of the Philadelphia Obstetrical Society, May 7, 1942. 


Note: The Editors accept no responsibility for the views and statements of 
authors as published in their “Original Communications.’’ 


2 




WlhhlAMS AND WKtSS: TOXKMIAS OF FKKGXANCY 


3 


tinl liyi)orl Fusion Foniplii-ntFiI hy pregnancy. Third, the attempt to 
rcmodv this situation hv the invention of .such nnsatisfactorv terms as 
substandard or low reserve kidney. 

Tlie relation of the toxemia of j>regnaney to the kidney is very much 
like the arteriosclerotic-hypertensive problem to which, indeed, it is 
closely related. ^Vhen we first became aware of the im])ortance of 
high blood ])rcssure from a clinical .standpoint, it was thought that 
arteriosclerosis was resiionsible and that the patient was doomed to 
die of kidney disease. AI)out the turn of the i)resent century, largely 
due to the efforts of Allbutt in England, lluehard in France and Jane- 
way in America, we learned that imist hy])ertension was of nonrenal 
origin, that is. it was of the .so-called ‘'essential” variety, and instead 
of being ciiused by arteriosclerosis, the situation was .just the I’everse, 
it was a vnso.s'i)a.slic disorder which re.sulled in thickening and stiffen- 
ing of the blood ve.ssels and bencc. was resjionsible for arterio- 
sclerosis. However, it took us about twenty-five years to absorb this 
new teaching, and just when we felt that we had emancipated our- 
.selves from the idea that the kidneys were re.sponsible for hyperten- 
sion. Cioldblatt, by his very ingenious exi)erimen1s on dogs, led us right 
back to the renal origin of hypertension. 

Now the situation in regard to kidney disease and the toxemia of 
pregnancy has run a similar circular course. Originally, it was held 
that toxemia was nephritic in origin and then gradually we came to 
the opposite conclusion, that the toxemia of pregnancy was not of 
renal origin but instead that it aro.se from some unknoum “toxic” 
cause and resulted in damage to the vascular sy.stem and kidneys. 

AVe are now prepared, therefore, to look upon toxemia of pregnancy 
(the vascular syndrome of ]n*ognancy) as a remarkable opportunity 
for the .study of the interrelated factor.s Avhich may have to do Avith 
that much more common and more important disease to which toxemia 
is related, namely, essential hypertension. 

Some years ago the American Committee on Uaternal Welfare felt 
that more i-apid pi’ogre.ss in )-educing the mortality from the toxemias 
could be accomplished if a standardized classification Avas aAmilable. 
This move, it Avas felt, might lead to more accurate knoA\dedge of in- 
cidence of the various forms and the results of their treatment. 

Progress in an understanding of heart disease Avas greatly' acceler- 
ated Avhen a standardized classification and precise terminology led to 
more exact diagnosis. The same can be said for kidney disease, Avhich, 
up to the time of the introduction of the uoav generally accepted classi- 
fication of Volhard and Fahr in 1914, AA-as a poorly understood and, 
consequently, poorly handled subject. Since that time progress has 
been rapid. 

A definite advantage of the ncAV classification of the toxemias of 
pregnancy is that it binngs us a little closer to a better understanding 
of the renal and Amscular syndromes that are often called toxemia of 
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Group A. Disease not peculiar to pregnancy 

!• Hypertensive disease (hypertensive cardiovascular dis- 


ease) 

a. Benign (essential), mild, severe 13 

b. !Malignnnt 3 

II. Renal disease 

a. Chronic vascular nephritis or nephrosclerosis 10 

b. Glomerulonephritis 

(11 Acute 3 

(2) Clironic 10 

c. Nephrosis 

(1) Acute 1 

(2) Chronic 0 

d. Other forms of .severe renal disease 9 

Group B. Disease dependent on or peculiar to pregnancy 

I. Pre-eclampsia 

a. Mild 

b. Severe C3 

n. Eclampsia 

a. Convulsive 143 

b. Nouconvulsive (that is, coma with findings at 

necropsy tj-pical of eclampsia 13 

Group C. Vomiting of pregnancy 37 

Group D. Unclassified toxemias 13 


pregnancy. Just as tlie effort is notv being made to classify the hyper- 
tensive disorders and get awaj^ from (lie term “essential hypertension,” 
so we must realize that many conditions that are called toxemia can be 
broken up into separate entities. 

Shortly after its proposal the classification was adopted in a large 
number of clinics and, based upon the proposed grouping, attempts 
were made to review series of cases of toxemia establisliing the final 
diagnosis by follow-up studies lasting over a variable period of time. 
Although results were not uniform as to the incidence of the various 
forms of toxemia in different clinics, and difficulties were often en- 
countered in the proper assignment of cases, even after folloiv-up 
studies, the effort as a whole has met with general approval. 

The authors having at their disposal from the files of the Committee 
on Maternal AVelfare, Philadelphia County Medical Society, 1931-40, 
the histories of 1,790 maternal deaths which had been critically ana- 
lyzed and reviewed, felt that it might be of value to separate the cases 
of toxemia of pregnancy and attempt to apply new classification to 
that group. 

Inaccuracies and incompleteness of diagnosis on death certificates of 
the first three years already had been shown to be present in almost 
10 per cent of the eclampsia group. Many other instances of toxemia 
were hidden under the diagnoses of sepsis, hemorrhage, and accidents 
of labor. A careful search of the 1,790 histories revealed 318 cases in 
which some type of toxemia of pregnancy had been present, and these 
were used for the discussion of the problem at hand. 
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The histories were thoroughly studied from various standpoints, such 
as ahtcccdent medical and obstetric history, pliysical examination, time 
of onset and clinical course of the fatal illness, laboratory procedures, 
aud autopsy lindings. Although many items were lacking in one his- 
tory or another suflicient evidence Avas present in the majority of eases 
to arrive at a conclusion as to the proper classification. 

Group A. Disease Not Peculiar to Pregnancy 

In Group A, disease not peculiar to pregnancy, there arc grouped 
hyi>erlcnsive and renal disease Avith various subheadings. Hj’pertensiAm 
disease (hypertensive eardiowaseular disease) is classified as benign 
(essential), mild, and scA'erc; and malignant. 

A.I. Hypertensive Disease 

Jfiipcrtcnsivc Disease, lienujn, A.I.a. 

Wa decided that 13 cases fell in Group A.I.a. In this group the aver- 
age age Avas approximately Ihirty-fiA-e years. All the AA'omcn had been 
previou.sly pregnant, AA'ith an average of 5 pregnancies for each AA^oman. 
Nine, or ]iractically 70 per cent of the group, had had preA’iously abnor- 
mal pregnancies. Four of tbe Avomen aa'ci’C markedly obese. PrcAdous 
hypertension AA'as mentioned as such in t.hc histories of 5 Avomen. Ne- 
phritis, apart from hA-perlcnsion, Avas mentioned in 2 others, cardiac 
disease in 2; Avhilc there Avcrc additional factors having to do AAdtli the 
cardiovascular or renal systems, such as cerebral hemorrhage in 1, and 
jAyclitis in 2 cases. 

Symptoms appeared in the fir.st tilmestcr in 3 cases, in the second 
trimester in 1 case, and in the last trimester in 5 cases. Although not 
mentioned in the remaining 4, it A\'as felt that the time of appearance 
of symptoms might not have been noted because of delay in seeking 
prenatal care. 

A latent A'ascular disease in some instances of late appearance of 
symptoms may have been stimulated by the pregnancy, and only noted 
when the patient Avas first seen in the last trimester. If patients to be 
classified properly in this group do not appear early for prenatal care, 
there is no opportunity to discoAmr symptoms or offer appropriate 
medical adAnce. It is to be regretted that in this group, indeed, in the 
AA'hole group of toxemia cases, insufficient attention AAms paid to the 
ophthalmoscopic examination. Only tAvo of this group had eye ground 
obserAmtions ; both Avere confirmatory of hATAertensiA’'e-A''ascular disease. 

On the other hand, blood chemistry tests Avere routinely performed. 
As a matter of fact more obseiwations on urea, and also uric acid, 
creatinine and nonprotein nitrogen Avei’e done than Avere actually 
necessary. ObAuously more attention has been giAmn to blood chemistry 
in the toxemias of pregnancy than to physical examinations or ophthal- 
moscopic studies. Perhaps they Avere easier to obtain. The place for 
the ophthalmoscope has noAV been solidly established in the study of 
the toxemia of pregnancy and at the same time less importance is at- 
tached to estimations of the nonprotein nitrogenous constituents of 
the blood. 

From the standpoint of obstetrics, 6 hysterotomies. Amginal or ab- 
dominal, were performed, and 3 surgical inductions of labor, 1 fol- 
loAved by version and extraction, and 1 by forceps. Tavo AVomen died 
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undelivered and only 1 fetus was born alive. Only 4 eases came to 
necropsy. 

On the original death certificates there were found repeatedly am- 
biguous and inexact terms, such as chronic nephritis and uremia, 
chronic myocarditis, and acute cardiac dilatation. Due to a lack of 
precision on the certification of death, it would have been difficult to 
classify this group under the old terminology, and in this respect, the 
new classification is a distinct advance. 

Hypertensive Disease, Maliynant, A.T.h. 

There were three histories for which this group seemed appropriate. 
Two were white women and one Avas a negress, age 42, 32, and 38 ; 
parities, 7, 5, and 10, respectively. The first tivo had had abnormal 
obstetric histories. Symptoms appeared, respectively, at the Dvelfth, 
thirteenth, and eighteenth weeks. 

Blood pressure readings Avere excessiA’cly high, 270/100, 200/180 
and 280/190. The eye grounds Avere mentioned in only one history. 
The pregnancies Avere tei-minated by abdominal h 3 "sterotomy and one 
by the Amginal route, abortion. The death certifications Avere chronic 
nephritis, malignant hypertension, and malignant nephrosclerosis. 

All three cases came to autopsy Avith expected findings, in addition 
one shoAved septic infection folloAving the therapeutic vaginal route 
abortion. 

Here the symptoms Avere exaggerated in comparison to the preAuous 
group, the age level Avas higher, the parity greater, symptoms appeared 
earlier, blood pressure Avas on a higher level. The given diagnosis Avas 
more in line Avith the ncAv classification. 

A.II. Renal Disease 

The second group of diseases not peculiar to pregnancy Avhich stand 
in the background of toxemic sjnnptoms during pregnancy is based on 
lesions of the kidney, acute or chronic. 

Nephrosclerosis, A.II.a. 

Among the histories examined there Avere 10 in Avhich the diagnosis 
seemed to be chronic vascular nephritis or nephrosclerosis. These 
Avomen had an average age of 29.2 years; an average parity of 3.9: 
and four had preAdous abnormal obstetric experiences. Tavo gave his- 
tories definitely suggesting previous abnormal cardiorenal systems. 

In 6 cases, the symptoms Avere recorded as having appeared before 
the tAventy-fourth week. In the remainder, late registration or in- 
definite history preAmnted accurate timing of symptomatology. Al- 
though the eye ground findings of three cases Avere recorded, it Avas 
noted that the terminology of description Amried greatly. Because of 
the progress in ophthalmoscopic studies in the toxemias of pregnancy, 
there is no longer anj^ excuse for failure to use a uniform terminology. 

As in the hypertensive group, the fetal salvage Avas low; only 4 
fetuses Avere born alBrn. Autopsies Avere performed in 6 instances. In 
the majority, a renal lesion Avas emphasized in the protocol. In 2 cases 
this old kidney pathology underlay a convulsive syndrome and in 1 a 
noncoiiA'ulsiAm termination. 

In the cei’tification of death 3 eases had been termed eclampsia, and 
in 2 additional cases toxemia Avas the final diagnosis. 
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Glomerulonephritis, A.II.h. 

The second grouping of renal diseases included acute and chronic 
glomerulonephritis. 

Acute Glomerulonephritis, A.IT.h.l. — There were only 3 cases of acute 
glomerulonephritis in this series, less than 1 per cent. The average age 
of these women was thirt}’’ years, and the average parity was 2.6. Here 
the blood pressure was only moderately elevated, and the symptoms ap- 
peared early in pregnancy. The diagnosis on the death certificates cor- 
responded with the new classification. 

Chronic Glomerulonephritis, A.JI.h.2. — The histories of 10 patients 
indicated they had suffered from chronic glomerulonephritis, A.II.b.2. 
Here the average age was twenty-nine years, and the average parity 3.3. 

A definite history of a former renal lesion was present in half of 
these cases. Pyelitis had been previously present in 1, hypertension in 
2, and obesity was noted in 4 eases. While the renal lesion predomi- 
nated, the blood pressure curve was variable but tended to be high, all 
showed a maximum pressure of 170/100 except one, where the reading 
was 136/90. Symptoms were noted to have appeared before the 
twenty-fourth week in only 4 cases. Since prenatal care was adequate 
in only 3 cases, it is again felt that the value of some histories as to 
time of appearance of symptoms, may be questioned. Certification of 
death as due to nephritis occurred six times. 

Autopsies were done in 5 instances, in 4 the findings “were confirma- 
tive; in one a microscopic diagnosis of acute glomerularnephritis was 
made. Here some items of clinical course of this last cas,e made us 
question whether the ease might not have been one of eclampsia. In 
5 cases toxemia dependent upon pregnancy had been present, and it 
was felt had been superimposed on a chronic renal lesion. 

Marked albuminuria was not a striking characteristic in this group 
of 10 cases, but the sum total of histoi’y, symptoms, physical signs, and 
laboratory analyses seemed to indicate the presence of a primary 
chronic renal lesion. Only three fetuses Avere born alive in this group. 

Nej)hrosis, A.II.c. 

In but one case in the entire group did we feel the diagnosis of nephro- 
sis, A.II.c., could be made from the evidence. The symptoms appeared 
early, the blood pressure continued low, and edema and albuminuria 
were pronounced. The patient died of shock from rupture of the 
uterus during a Aversion and extraction. Possibly the degenerative 
process was seen early in its course, and did not have opportunity to 
change into a chronic glomerulonephritis. 

Other Forms of Severe Renal Disease, A.II.d. 

There Avere 9 cases Avhich Avere undoubtedly renal in origin, but in 
which the histories and findings did not permit an exact grouping 
elsewhere in the ncAv classification. The ages Amried from 20 to 39, 
Avith an aAmrage of 25 years. Although the multiparas Avere in the 
minority, they had had many pregnancies. 

The preAdous medical histories mentioned pyelitis in 2 primigraAudas, 
nephritis of some type in 3, of A\diom 2 Avere primigraAudas. One mul- 
tipara had been treated for hypertension. 

In at least 4 cases, symptoms had appeared before the tAventy-fourth 
Aveek. The blood pressure euiwes AA'ere A'ariable, a Avide range Avas 
noted in this group. In the autopsy x^rotocols, pyelitis or pyelone- 
phritis Avere mentioned for 6 cases. 
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In addition to. grouping these cases as "other forms of severe renal 
disease” we felt one case might have had an added diagnosis of hyper- 
tensive disease. 

Pour fetuses were born alive and 5 were stillborn. 

Summary of the Group 

In reconsidering these histories from the standpoint of an effort to 
classify them according to the ucav grouping one encounters a number 
of difficulties : 

1. In trying to determine whether the process is only in Group A or 
only in Group B ; Avhetlier one is engrafted on the other; and whether 
the "A” syndrome makes “B” more likely. 

2. "Within Group "A” itself, in trying to differentiate from the 
records, often unavoidably incomplete, whether the ease lies in Sub- 
group 1 or Subgroup 2. 

3. Within the latter Subgroup 2, one encounters difficulty in dif- 
ferentiating hypertensive disease (A.I.), chronic glomerulonephritis 
(A.II.b.2), and chronic pyelonephritis (A.II.d.). 

4. In view of current medical efforts to bring essential hypertension 

in relation to the kidney, it is confusing to separate chronic vascular 
nephritis or nephrosclerosis (A.II.a.) from hypertensive disease (A.I.a. 
and b.). • 

5. Chronic pyelonephritis has assumed such importance in the whole 
hypertensive-vascular disease problem that it would seem to deserve 
mention as such in the classification. 

Group B : Disease Dependent Upon or Peculiar to Pregnancy 

The second major subdivision of the new classification considers 
diseases dependent upon or peculiar to pregnancy; pre-eclampsia and 
eclampsia. The former is divided into mild and severe, the latter into 
convulsive and nonconvulsive (coma with findings at autopsy typical 
of eclampsia). 

B.I. Pre-eclampsia 

In the series studied, 63 cases, have been grouped as pre-eclampsia. 
Since all terminated fatally they were regarded as severe, B.I.b. There 
were 23 primigravidas, 36 per cent, and 40, 64 per cent Avho had had pre- 
vious pregnancies. Twenty-four of the latter group gave histories of 
abnormal pregnancies, characterized by abortion, premature labors, 
stillbirths, or toxemias of pregnancy of various degree. 

The medical histories showed varied previous or concomitant dis- 
eases : previous toxemia, 8 ; questionable toxemia, 1 ; hypertension, 8 ; 
chronic nephritis, 5 ; obesity, 8 ; thyroid disease, 1 ; diabetes, 2 ; cardiac 
disease, 1 ; previous pernicious vomiting of pregnancy, 1 ; previous puer- 
peral infection, 2. 

Although these Avomen had serious pre-eclampsia, it is interesting 
to note the more definite cause of death, particularly from the obstetric 
angle; Thus 9 died of shock. This group includes one case certified 
as acute dilatation of the heart, Avliich received a coroner’s certificate 
of death as "due to shock.” Two of the shock deaths occurred after 
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cesarean section (1 under spinal) ; two after version ; one each after 
embryotomy, breecli extraction, spontaneous deliverj’-, a surgically in- 
duced labor ; and one occurred during delivery. 

The diagnosis of shock in itself as a cause of death is unsatisfactory. 
This diagnosis needs clarification as to the surrounding circumstances 
and mechanism, in the same way that emphasis is noAv placed on the 
difiierentiation of the various forms of the toxemias of pregnancy and 
the different forms of so-called essential hypertension. 

Five patients died of post-partnm hemorrhage. Twelve patients 
died of puerperal infection, in 8 eases the deliveries were spontaneous, 
in 4 the deliveries Avere operatiAm, including 2 cesarean sections. In 
other Avords 26 of the 63 pre-eclampsia deaths Avere certified under 
joint causes Avhieh take precedence in the Autal statistical grouping of 
puerperal deaths. 

A close study of the material resulted in our separating this group 
of 63 eases from a mass of ambiguous and often misleading diagnoses. 
Among the diagnoses found obscuring a ready grouping under the neAv 
classification Avere such terms as acute and chronic nephritis, acute and 
chronic myocarditis, and acute dilatation of the heart, pulmonary 
embolism, sudden death, hepatitis, and inertia uteri, hepatic toxemia, 
cerebral embolism, surgical shock, uremia, malignant hypertension, 
secondary anemia, AAdiile the diagnosis of eclampsia occurred repeat- 
edly although no convulsions had occurred. 

There Avere 11 instances in which the classification might haA'^e been 
nonconvulsive eclampsia, but no autopsy record Avas available to estab- 
lish the correctness of the latter grouping. Obviously in such cases 
there may haAm been an error in onr selection of diagnoses. Again, 
5 eases might haA'^e been hypertensive diseases, and 2 chronic glomerulo- 
nephritis, but the available history, findings, and the late appearance 
of symptoms and clinical course suggested more strongly the diagnosis 
of pre-eclampsia. 

Autopsies recorded for 4 cases shoAved, in addition to lesions Avhich 
pointed to pre-eclampsia, pyelitis in 1, chronic cardiac lesions in 2, and 
an acute endocarditis (puerperal infection) in 1. 

Eight fetuses were undelivered, and 23 Avere stillborn in this group 
of fatal pre-eclampsia. 


B,II. Eclampsia 

Eclampsia was the CAudent cause of death in 156 cases — practically 
half the eases, 75 Avere primigravidas, 37 had had up to three preAdous 
pregnancies, Avhile 44 had been pregnant four times or more. As to 
age groups, significantly more of these Avomen Avere in the older brackets. 

Coitvulsive Type, B.II.a. 

There Avere 143 such cases. Prenatal care Avas regarded as none or 
inadequate in 109 eases. The adequacy of some of the remainder might 
be questioned. Pour had a definite history of previous eclampsia, AAdiile 
the medical background included mention of 6 cardiacs, IS AAuth a sug- 
gestwe renal disease history, IS Avith obesity, 5 Avith hypertension, 6 each 
of syphilis, scarlatina, and pulmonary lesion, and 4 each of diabetes 
and thyi’oid disease. 

Tlie addition of other diagnoses such as terminal uremia, nephritis, 
and liA'^er lesions AAdiich AA'ere really names of associated or terminal 
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conditions did not add to the clarity of the cause of death, but may 
have helped so often the sting of the true diagnosis stated alone. Neces- 
sarily the occurrence of a definite obstetric or surgical cause of death 
which takes statistical precedence must be included in a certificate of 
death. The varied diagnoses which were added to, or substituted for, 
the true cause of death in 52 certificates in this group of 143 convulsive 
type cases are shown in Table II. 

Table II. Death Certificate Diagnoses in Convulsive Eclampsia Deaths 


NUMBER 

CASES 

Eclampsia (no otlier condition nnnied) 52 

Eclampsia mentioned in connection with : 

Sepsis 1 

Terminal uremia, nephritis 1 

Acute yellow atroph}' of liver 1 

Secondary cardiac collapse 1 

Chronic myocarditis 1 

Acute cardiac dilatation 1 

Acute toxic nephrosis, acute toxic degenerative hepatitis 1 

Acute nephritis .3 

Acute nephritis, hypertension 1 

Nephritic toxemia 2 

Nephritis 1 

Chronic nephritis, uremia 1 

Nephritis, pneumonia 1 

Chronic nephritis 5 

Pyelonephritis 1 

Glomerulonephritis 1 

Postoperative intestinal obstruction 1 

Bronchopneumonia 1 

Pre-eclampsia 1 

Acute Nephritis mentioned in connection with 

Lobar pneumonia, toxemia, pulmonary edema 1 

Cerebral embolism, cardiac failure 1 

Pulmonary edema 1 

No other condition named . 1 

Chronic Nephritis mentioned in connection with 

Uremia 2 

Myocarditis 1 

No other condition named 1 

Acute Hemorrhagic Nephritis and Thrombosis and Uremia 1 

Nephritic Toxemia mentioned in connection with 

Uremia, fractured skull 1 

No other condition named 1 

Nephritis With Peritonitis 1 

Toxemia and heart disease 1 

Rheumatic heart, cerebral hemorrhagic, hypertension 1 

Acute heart failure, hypertension 1 

Pulmonary edema, acute cardiac dilatation, cloudy swelling of liver 1 

Coronary thrombosis ... ^ 

Syphilis, terminal pneumonia, peritonitis 1 

Acute yellow atrophy of liver 2 

Hepatic toxemia 1 

Uremia, pregnancy, metritis 1 

Late toxemia, uremia 1 

Kidney of pregnancy 1 

Cerebral embolism 1 

Brain abscess 1 


Fi'om the angle of obstetric treatment, it was interesting to note the 
lowered incidence of infection, hemorrhage, tranma, and shock as causes 
of death in this group, when compared with the causes of death in the 
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pre-eclampsia group. The increased severity of this type of toxemia 
presumably did not afford opportunity for many obstetric maneuvers 
with their often serious consequences. 

Low Blood Pressure Cases 

Since the description of hypertensive encephalopathy by Oppenheimer 
and Fishberg, the tendency has been to attempt to correlate the con- 
vulsions of eclampsia with the height of the blood pressure. We musl 
not forget, however that even though the patient is pregnant other 
causes for convulsions exist, for example, epilepsy, hypoglycemia and 
tetany, not to mention mass lesions of the brain and uremia. It is in- 
teresting that more than 8 per cent of our cases (twelve of 143 cases’) 
of eclampsia developed convulsions with blood pressure below 150 
systolic and 100 diastolic. In 5 cases the blood pressure readings Avere 
beloAv 130/90, the point at Avhich in most clinics the patient is usually 
regarded as sufficiently sick to warrant hospitalization for study. 

Eclampsia, Nonconmdsive, B.TI.b. 

This group includes the noneonvulsive eclampsia (that is coma Avith 
findings at necropsy typical of eclampsia) . 

In revicAving the series, 13 eases appeared to come under this cate- 
gory. The causes of death as appeared on the certificates are appended 
in Table III. In connection Avith the single diagnosis of acute yelloAV 
atrophy of the liver, it may be said that jaundice in a toxemic pregnant 
woman does not necessarily justify such diagnosis. 

Table III. Death Certificate Diagnoses in Nonconvui-sive Eclampsia Deaths 


Acute toxic hepatitis 1 

Cardiac and pregnancy 1 

Chronic nephritis and acute dilatation of stomach 1 

Pre-eclamptic toxemia, premature separation of placenta, post-partum hemorrhage 1 
Paren. nephritis and pelvic peritonitis 1 

Post-partum hemorrhage, aoruptio placentae 1 

Toxemia, anuria, uremia 1 

Acute vasomotor collapse with post-partum eclampsia 1 

Puerperal sepsis 1 

Acute nephritis, chronic nephritis and toxemia of pregnancy 1 

Toxemia of pregnancy, acute yellow atrophy of liver 1 

Acute cardiac, post-partum hemorrhage 1 

Pre-eclampsia 1 


Six of the 13 Avomen had abnormal obstetric histories; an additional 
one gave a history of previous hypertension; another of questionable 
nephritis; 1 Avas obese; 1 had had repeated streptococcal infections. 
The majority had typical symptoms Avhich appeared late in pregnancj’’. 
The findings in 10 autopsy protocols Avere sufficient to make the classi- 
fication definite. Three cases did not come to autopsy but the time of 
onset, the clinical course of the disease (coma), the laboratory findings, 
and blood pressure curve were so strongly similar to the other 10 cases 
that they could hardly be classified, except as eclampsia noneonvulsive 
in type. 

There were scAmral cases in Avhich the clinical picture of an acute 
vascular collapse Avas seen. This Avas diagnosed in one case as acute 
Amsomotor collapse Avith post-partum eclampsia (although no coimil- 
sions had occurred). Tavo eases termed acute cardiac dilatation and 
one termed acute dilatation of the stomach Avhich Avere terminal mani- 
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festations in the noncon^a^lsive group were strongly suggestive of vas- 
cular collapse mechanism of death. Possibly one or two of the deaths 
in the pre-eclampsia group, which were ascribed to shock, may have 
come under this heading, as a rapid drop in blood pressure preceded in 
the fatal termination. 

Attention has recently been called to several possibilities in the meclia- 
nism of death in states ordinarily called shock. Dexter and Weiss"’ 
place emphasis upon the administration of pituitrin as a factor in the 
circulatory collapse, while Steiner and Lushbaugh® ascribe the collapse 
in some cases to amniotic fluid embolus. Young and McMichael' call 
attention to a resemblance between obstetric shock from long labor 
and traumatic delivery, and the shock following renal failure after 
crushing of the limbs by fallen debris. 

Summary 

1. Thirty-six per cent of fatal cases of pre-eclampsia were primi- 
gravidas. 

2. Sixty per cent of the multiparas had had previous abnormal preg- 
nancies which indicate the importance of some morbid state, usually 
of the cardiovascular-renal system in the background of toxemia of 
pregnancy. These facts are brought out particular!}^ in the taking of a 
detailed medical history. One of evei’y six deaths were certified as due 
to shock ; a diagnosis which in itself needs clarification. 

3. The diagnosis of deaths from severe pre-eclampsia, as certified, 
are often ambiguous and misleading. 

4. In attempting to classify such material as we have handled, the 
absence of autopsy findings renders it impossible to deal accurately 
with the group of pre-eclampsias in Avhich Ave suspect nonconvulsive 
eclampsia. 

5. The inadequacy of prenatal care in the eclampsia group reflects 
the noAv generally accepted viewpoint that such seiwice and the oppor- 
tunity for study and early treatment are essential in the prevention of 
toxemia of pregnancy. 

6. There are probably other causes than hjqAertension for the con- 
vulsions in eclampsia. More than 8 per cent of our cases of eomuilsive 
eclampsia had a blood pressure of less than 150/100. 

7. According to the ncAV classification, nonconvulsive eclampsia may 
not be so grouped Avithout autopsy findings. We Avere reasonably 
certain pf this diagnosis in three cases Avhich did not come to autopsy. 

8. The unclassified group of toxemias of pregnancy Avill steadily shrink 
Avith more painstaking studies. 

Group 0 : Vomiting of Pregnancy 

Vomiting of pregnancy is listed in the neAv classification for the sake 
of completeness of the entire picture. Dieckmann,® lioAveA'^er, although 
a member of the committee Avhich recommended the grouping, does 
not include this caption in his recent monograph on toxemias. Occa- 
sional attempts haA’-e been made to link this presumably toxemic con- 
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dition of early pregnancy with the toxemias of later pregnancy, but no 
definitely related etiologic factor has been elicited. 

There were 37 hyperemesis deaths in the series of 322 fatalities ; over 
10 per cent of the deaths resulted from toxemia with vomiting as the 
major symptom. Sixteen were primigravidas, 6 secundigravidas, 9 
tertigravidas, and 5 in higher parities. Eight cases of the 20 with more 
than one pregnancy had abnormal obstetric histories, abortion, prema- 
ture labor or stillbirths, 5 other eases had a background of previous 
toxemia of some degree. Four eases had presented a hypertension, 
140/90 or more. Of these, three had had previous toxemia. 

The diagnoses on the certificates of death were often bizarre and 
frequently misleading. The old diagnoses are presented in Table IV. 
Here again the naming of a terminal condition as a cause of death 
is an inexact medical practice. 

Table IV. Death Certificate Diagnoses in Hyperemesis Gravidarum Deaths 


Hyperemesis gravidarum ivitli: 

No other condition named 6 

Acute nephritis 1 

Profound toxemia 1 

Earty toxemia of pregnancy 1 

Toxemia 1 

Acute septic sinusitis 1 

Bronchopneumonia 1 

Acute cardiac dilatation 1 

Toxemia ivith: 

No other condition named 8 

Pernicious vomiting 1 

Myocarditis I 

Cardiac failure 2 

Bronchopneumonia 1 

Pulmonary embolism 1 

Acute yellow atroph 3 ’' 1 

Acute yellow atrophj^ with; 

No other condition named 2 

Pyelonephritis 1 

Nephritic toxemia 1 

Toxemia and hyperemesis I 

Pernicious vomiting 1 

Other diagnoses: 

Acute interstitial nephritis, acute cardiac congestion 1 

Spontaneous abortion, degeneration of liver, pulmonaiy atelectasis, uremia 1 
Pernicious vomiting, acute suppurative parotitis 1 


Group D. Unclassified Toxemias 

Thei’e were 13 cases, which because of insufficient or inconclusive 
data, could not be classified. Necessarily this final fatal illness pre- 
cluded a follow-up, and unfortunately no autopsies were secured. 

The final clinical diagnoses as recorded on the death certificates are 
shown in Table V. 

Seven of these cases had maximum blood pressure readings of 130/90 
or above. Three had edema, and 8 had albuminuria. Only 2 cases had 
abnormal obstetric histories, 2 had an history of rheumatic heart dis- 
ease; and one additional ease had both obesity and hypertension. 

In two where death was ascribed to shock, the syndrome of vascular 
collapse peculiar to toxemia maj’^ have been present. 
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Table V. Death Certificate Diagnoses in Unclassified Toxemia Deaths 


Toxemia (hepatic) 1 

Toxemia, carcinoma of ovary, cardiac and renal failure .1 

Toxemia, acute nephrosis 1 

Toxemia, with acute nephritis, acute mj-ocardial degeneration 1 

Toxemia, with acute hemorrhagic hepatitis 1 

Post-partum puerperal eclampsia 1 

Acute nephritis 1 

Nephritis with valvular endocarditis 1 

Uremia 1 

Fatty degeneration, heart failure, peripheral cirrhosis collapse 1 

Acute peritonitis with nephrosis 1 

Uterine hemorrhage with cesarean section 1 

Hyperemesis 1 


Possibl}'' some of the eases grouped here might have been properly 
classified with more painstaking histories, more complete physical ex- 
aminations and eye grounds, and more appropriate laboratory analyses. 

Conclusions 

1. (a) The application of this classification to material such as we 
have studied was not entirely satisfactory. This was due in large part 
to the limitations of some of the material. 

(b) "We regard it as somewhat confusing to find the designation 
chronic vascular nephritis or nephrosclerosis (A. II. a.) under the head- 
ing renal disease, when it seems to us that it properly belongs in Group 
A.I., hypertensive disease. The authors of the classification allude to 
this fact, and we feel that the classification would be improved if this 
designation Avas placed in the hypertensive group. 

(c) We believe that chronic jiyelonephritis should be mentioned as 
such in the classification. 

2. The attempt to apply this classification to the fatal cases of toxemia 
for ten years in Philadelphia has demonstrated to us even more foreiblj’’ 
than our previous experience suggested that patients with toxemia of 
pregnancy are not being studied as thoroughly as they should be. 

3. Even though Ave have made a slight criticism of the classification 
we feel that its adoption by hospitals and clinics Avill do much toAAmrd 
the understanding of the toxemias of pregnancy and the reduction of 
maternal mortality from this cause. 
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CLINICAL EXPERIMENTS IN RELATION TO THE EXCRETION 

OF THE ESTROGENS- 

III. Urinary Estrogens in a Normal Menstrual Cycle and in a Case 

of Essential Dysmenorrhea 

0. WATiaNS Smith, Ph.D., George Van S. Smith, M.D., and 
Sara Schiller, B.S., Brookline, Mass. 

(From the Fearing Eesearch Laboratory, Free Hospital for Women) 

N umerous investigatoi-s have measured total urinary estrogens 
throughout normal menstrual cycles and have reported curves in 
general agreement with published®* “* and unpublished results from 
this laboratory. Increased excretion has been consistently found during 
the luteal phase of the cycle with a marked premenstrual drop to low 
levels which are maintained during flow. In some cycles we and others 
have noted two peaks of excretion during the intermenstrual period. 
Data on separated urinary estrogens throughout menstrual cycles, how- 
ever, are extremely limited.®* The present investigation was under- 
taken with the purpose of supplementing these observations on cyclic 
changes in the partition of urinary estrogens and of gaining more in- 
formation concerning estrogen destruction by determining also the Tzn 
to To ratios and the “unaccounted for” Tzn activity of specimens.^ 

One of these women, Mrs. E. H., aged 37 years, had had a perfectly 
normal menstrual history since puberty at the age of 13, with two normal 
pregnancies and little or nothing in the way of menstrual molimina since 
her first child, seven years before the time of this study. The other, 
Miss A. B., aged 26 years when the first cycle was followed, had had 
fairly regular but consistently painful periods since puberty at the age 
of 12, The amount of pain varies but is always disabling on the first 
day of flow. Thyroid extract, taken for a year before these studies were 
made, had no apparent effect upon the dysmenorrhea. No pelvic or 
organic abnormality to account for the pain has been discoverable in the 
five years that she has been under our 'observation. 

Normal Menstrual Cycle. Mrs, E. H. (Chart 1) 

The total estrogenic potency (To) of urine in this cycle follows the 
usual normal curve. A higher level of excretion might have been de- 
tected if a specimen had been assayed between the fifteenth and twentieth 
days, si nce it is during this interval (around twelve days before the onset 

•Presented, In brief, at a meeting: of the New York Obstetrical Society, Januarj- 
13 , 1942 . 

The Mrs. WUlHam Lowell Putnam Investigratlon of the Toxemias of Prcpnancy, 
aided by gri’ants from the Committee on Research in Problems of Sox of the National 
Research Council. 

tSce references in fourth paper of this series. 

tPor the methods employed, explanation of the terms used, and interpretation of 
findings, the reader is referred to the first paper of this series. 
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of menstruation) that we have usually found the peak in total estrogen 
excretiond® The fourteenth through the twenty-first day of tiiis twenty- 
eight-day cycle covers the period of maximum excretion of estrogens, 
the potency of all three fractions licing greatest at this time. When total 
estrogens arc calculated in terms of weight (micrograms) rather than 
activity (I.U.), this increased excretion during the luteal phase over 
that at the time of menstruation is even more sti’iking, the reason being 
that during menstruation most of tlie estrogenic potency of the urine is 
accountable to a estradiol, which has ten times the activity of either of 
the other two.^' The fourteenth to the twenty-first day of this cycle also 
covers the period of maximum conversion of estradiol to estrone to 
estriol, as shown by the partition of the separated estrogens, and of 
minimum destruction, as indicated by the low Tz„ to To ratios, the small 
amount of “unaccounted for” T*,, activity and the increased recoveiy 
of estrone, the most labile of the three urinary estrogens. These findings 
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Chart 1. — Mrs. E. H. Normal menstrual cycle. 


are all in keeping with our repeated observation that progesterone pre- 
vents destruction and facilitates conversion of secreted estrogen. In fact, 
the urinary changes signify some luteal activity as early as the seventh 
daj^ of this cycle, almost certainly before ovulation, thus supporting other 
indirect evidence that secretion of progestin precedes ovulation.-°‘^® It 
has been generallj" accepted that the maximum secretion of estrogen as 
well as progestin occurs during the luteal phase of the normal cycle, so 
that increased secretion as well as decreased destruction may contribute 
to the higher levels of urinary excretion at this time. 

It is interesting to speculate concerning the rate of estrogen secretion 
in this normal cycle. In five experiments to date,! separated estrogens 
and Tzn values have been determined before and after the administration 
of either estrone or estradiol. The nrinaiy recovery of the injected 
estrogens (by weight) has varied between 2 and 14 per cent, depending 
apparentlj" upon a number of factors which are discussed in the first and 

*See first paper of this series (September. 1942, issue) for standardization values of 
crystalline estrogens by our assay technique. 

fTwo of these are reported in this series of papers (Chart 1, Paper I. September. 
1942, issue, and Chart 4, Paper II, October, 1942, issue). One was reported in 1938,' 
although the Tm values were not included. The otlier two are unpublished. 
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second papers of this series. In each experiment the ‘ ‘ unaccounted for ’ ’ 
activity after zinc-hydrochloric acid hydrolysis has borne a more constant 
relationship to the quantity of hormone administered, amounting to 
5 to 10 per cent of the activity of the “lost” estrogen. On the basis of 
these findings, ive might calculate the approximate rate of estrogen secre- 
tion during this cycle by assuming that the “unaccounted for” T^n 
activity represents 10 per cent of the destroyed secreted estrogen. For 
example, in the fii’st specimen from Mrs. E. H., 595 I.U. per tiventy-four 
hours of the total activity after zinc-hydrochloric acid hydrolysis were 
“unaccounted for” by the active estrogens excreted. This would repre- 
sent 5,950 I.U. of destroyed estrogen. Adding the 100 I.U. per twenty- 
four hours of active estrogens found in the urine, we get 6,050 I.U. as the 
amount of estrogens secreted daily during these first three days of men- 
struation. Similar calculations throughout the cycle give values between 
860 and 6,600 I.U. with an average of 3,300 I.U. per twenty-four hours. 
These figures, of course, are based on a number of as yet unproved as- 
sumptions and are not presented as anything more than speculative. It 
is interesting, hoivever, that Corner,-* attaeldng the problem of ovarian 
secretion of estrogens from an entirely different angle, namely, the 
amount necessary to reproduce normal fiuiction in the castrate monkey, 
arrived at 3,000 I.U. as the average daily level of secretion b}' the normal 
human female, and W. M. Allen, quoted by Corner,-* estimated, from 
clinical experiments on women, that 4,200 I.U. of estrogen are secreted 
daily. 

One intimation arises from our calculations which is contrary to the 
usual conception of cyclic ovarian activity and which may or may not 
prove to be fallacious, namely, that the most rapid secretion of estrogenic 
substance comes during the first three days of the cycle and is greater 
during the follicular than the luteal phase. 

In a previous publication® we advanced the theory that estrogen break- 
down products rather than estrogens per se, either directly or through 
the pituitary, stimulate luteal secretion, and that the peak of corpus 
luteum activity may, through reducing estrogen destruction, bring about 
its own regression. The specimen collected on the Uventieth and Uventy- 
first days of this cycle contained only 25 I.U. of “unaccounted for” Tzn 
activity, indicating that a minimal amount of degradation of secreted 
estrogen was occurring. This comparative deficiency of estrogen break- 
down products may be responsible for the gradual regression of luteal 
activity which precedes menstruation. With the resultant decrease in 
progestin would come a gradual increase in estrogen degradation (as 
indicated by the higher T,.,, to To ratio and the increment in “un- 
accounted for ’ ’ Tzn activity in the specimen collected over the last three 
days of the cycle), thus providing a stimulus synergistic with follicle 
stimulating hormone for the start of new follicular growth. 

The sudden shift in the partition of urinary estrogens at the start of 
menstruation and the marked increment in the amount of activity which 
may be recovered by zinc-hydrochloric acid hydrolysis have been previ- 
ously reported and discussed.-’ “ A striking increase in the rate of 
estrogen destruction is indicated, and we have suggested® that a sudden 
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concentration of estrogen breakdown products in the endometrium may 
result in the formation of a local “toxin” whose action is directly re- 
sponsible for menstruation. Markce lias intimated from his extensive 
studies that the causative factor in endometrial bleeding must be a local 
one.-“ Although we have found a “toxin” in menstrual discharge, ““ we 
are not satisfied, by our studies to date, that estrogen breakdown 
products are chemically involved in its formation. That withdrawal 
of hormonal support is a consistent forerunner of endometrial bleeding 
has been convincingly demonstrated. In our urinary studies evidence 
of a precipitous sliift in steroid metabolism, characterized by a rapid 
increase in estrogen degradation, has consistently followed estrogen and 
progestin withdrawal. Although these two phenomena must in some 
way be intimatelj* related, the toxin which we believe causes menstruation 
may well come from the changed metabolism of the endometrium itself, 
consequent upon steroid withdrawal rather than from any products of 
steroid degi’adation. 

In the preceding paper of this series we have good circumstantial evi- 
dence that estrogen and progesterone withdrawal bleeding provides a 
necessary stimulus for the normal growth and maturation of the ovarian 
follicle wliich may not be provided bj’' simple estrogen withdrawal flow. 
The precipitoxi'S change in steroid metabolism which characterizes post- 
ovulatoiy menstruation, with its concomitant sxidden marked increase in 
estrogen degradation, may well supply the essential factor for this com- 
plete follicle stimulation. 

Essential Dysmenorrhea. Miss A. R. (Chart 2) 

Estrogen excretion has been studied in three of this individual’s cycles 
and the similar results in each point to marked de^dations from the 
normal, if the data on Mrs. E. H., Chart 1, and the other two normal 
cycles in which separated estrogens have been measured®’ “ may be con- 
sidered representative of the normal. Whether or not the deviations are 
characteristic of essential dysmenorrhea must await further investiga- 
tion. 

In the 1939 part of this study zinc-hydrochloric acid hydrolyses were 
not performed, an omission which detracted considerably from the value 
of the findings. Furthermore, the results on separated estrogens _ are 
presented with some reservations as to their quantitative accuracy since 
only forty-eight-hour specimens were Avorked up before this individual 
was found to have very low estrogen output. Despite the smaller 
amounts of material for assay, the level and curve of total estrogen 
excretion are practically the same as found during the same period of 
two cycles subsequently studied, during Avhich seventy-two-hour collec- 
tions were analyzed. 

A comparison of the figures in Chart 2 with those in Chart 1 reveals 
that a decidedly low output of known estrogens is associated with a 
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relatively high output of “unaccounted for” potency from zinc- 
hydrochloric acid hydrolysis. This would signify greater destruction of 
secreted estrogen and hence deficient progestin activity through the 
cycle. 



Chart 2. — Miss A. R. Essential dysmenorrhea. 


If we may speculate again, we would conclude that there is no de- 
fieienej’^ of ovarian secretion of estrogenic substance in this patient. Cal- 
culations, based on the assumption that “unaccounted for” Tzn activity 
represents 10 per cent of destroyed estrogen, give daily secretion values 
from 1,100 to 9,000 I.U. and an avei'age of 3,760 I.U. as compared with 
an average of 3,300 I.U. in Mrs. E. H., the normal case reported above. 

The values form a two-peak curve of total estrogen excretion during 
the intermenstruum. Two-peak curves have been reported without any 
associated dysmenorrhea. In one such cycle of a normal individual, 
however, the results of partial separation of urinary estrogens indicated 
that luteal secretion started with the first increase in output of total 
estrogen, fourteen to sixteen days before flow.^‘ The first peak in 
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estrogen output by Miss A. R. also eoiues Y'lien advanced lollicular de- 
velopment would be expected, sixteen 1o nineteen days before tlie next 
period. The greater excretion of estradiol and of “unaccounted for” 
Tzn activity at this time indeed reflect increased secretion of estrogen, 
but these changes are also indicative, accompanied as they are by absence 
of estrone,^' no rise in tlic percentage of estriol, and higli Tz., to To ratio, 
of no accompanying increase in luteal effect. We must conclude, there- 
fore, that tliis individual differs from tlic normals we have studied in 
that there is no urinary evidence of luteal development during the 
follicular phase of the cycle. 


In fact, no evidence of any increase in luteal effect upon estrogen me- 
tabolism is found up to the time, eleven to nine days before menstruation, 
when the second rise in total estrogen excretion began. Tliis second peak, 
although less mai’ked tlian tlie first in activity units, is actually of the 
same order when total estrogens are calculated in micrograms. The 
appearance of estrone at this time, the drop in estradiol, the rise in 
estriol, and the decrease in “unaccounted for” T*,, activity all indicate 
that this patient does have some luteal secretion during the second half 
of the cycle. Whether or not this change is postovulatory can only be 
surmised. The finding of pregnanediol in the urine has commonly been 
accepted as evidence of ovulation. Analyses for urinary pregnanediol 
in the September, 1939, twenty-seven-day cycle of Miss A. R. revealed 
its presence, in small amounts, from the eighteenth through the twenty- 
fourth day. As early as 1926, hoAvever, partial luteinization of an un- 
ruptured follicle containing an ovum was reported by Stieve,^® and 
Venning and Browne-® in referring to this observation point out the pos- 
sibility of luteal development, and hence pregnanediol excretion, without 
ovulation. If this patient ovulates at about the middle of her cjmles, 
whj^ do our urinary studies fail to reflect luteal secretion until some days 
later? If ovulation occurs as late in the cycle as we find evidence of 
progestin activity, why is menstruation not postponed? Delayed, de- 
ficient, and short-lived luteal development appears to be the answer. 

We would conclude that this individual bleeds upon progestin with- 
drawal, but that her premenstrual preparation, at least so far as luteal 
effect upon estrogen metabolism is concerned, is subnormal. There is 
convincing evidence from morphologic studies®®’ that functional dys- 
menorrhea requires the presence of a secretory endometrium. If de- 
ficient luteal development is chaa-acteristic of this disorder, it seems that 
a poorly developed progestational endometrium would have been ob- 
served ill these cases. Either this ease of ours is atypical or the quantita- 
tive deficiency revealed by our studies is not accompanied by any 
morphologically demonstrable deficiency in secretory development. 


•Assay of estrone by our method (see first paper, September, 1942, issue, of this 
series) might give falsely negative values in urines of very estrone and estradiol 
content, but the absence of estrone m the urines collected at the time of the earij 
peak in To is definitely significant. 
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Although menstruation itself, in Miss A. E., is associated with an 
increased rate of estrogen degradation, the metabolic shift at this time 
is less pronounced than was observed in Mrs. E. H. and in the two other 
previously reported normal cycles in which T^n to To ratios were fol- 
lowed.-’ In this and the second paper of this series it was proposed 
that the sudden marked increase in estrogen degradation, which pertains 
at the onset of normal postovulatory menstruation and which char- 
acteristically follows the withdrawal of estrogen and progestin, may pro- 
vide an essential factor for complete stimulation of the beginning follicle. 
In the cycles of Miss A. E. it is possible that a comparative deficiency 
in luteal function, followed by a less marked metabolic shift upon its 
withdrawal and the start of flow, may result in a comparative deficiency 
in follicle stimulation which accounts for the subsequent abnormalities 
in follicle growth and maturation as indicated by our estrogen studies. 

Following this same line of thought, that estrogen degradation is a 
factor in ovarian stimulation, one wonders why luteal development 
should be deficient in a patient who shows, throughout the cycle, evidence 
of excessive destruction of secreted estrogen. A striking increase in the 
amount of “unaccounted for” Tz„ activity accompanies the first peak in 
estrogen output. Why should this fail to provide the required ovarian 
stimulation 1 It is possible that the timing of this stimulation in relation 
to the state of growth of the foUiele is important. In the normal cycle 
this sudden increase in degradation coincides with the start of menstrua- 
tion when new follicular growth is supposedly just beginning, whereas 
in this individual the follicle is prestunably well under way by the time 
any marked rise in the level of estrogen degradation products is ap- 
parent. 

Some indication of a relationship between the luteal deficiency in this 
case and her dysmenorrhea has been provided by the results of thera- 
peutic trials. Two completely painless periods have followed the ad- 
ministration of estrogen according to the technique recommended by 
Sturgis and Albright.^^ These were presumably simple estrogen with- 
drawal flows and the sj^mptomatic relief is in accord with their con- 
clusion that secretory development is an essential precursor of painful 
menstruation. Another practically painless period in this individual, 
however, and one that was considerably more normal in amount, followed 
the daily ingestion of 15 mg. of estriol starting on the fourleentli day 
of the cycle. Menstruation was forestalled until the fortieth day, two 
days after the last dose. That the luteal phase was prolonged was in- 
dicated by the finding of pregnanediol in two twenty-four-hour speci- 
mens of urine, one collected on the thirty -first and another on the thirty- 
fifth day. The symptomatic relief in this instance was in keeping with 
the assumption that deficient luteal effect may in some way be responsible 
for this patient’s complaint. 
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Summary and Conclusions 

Urinalyses during a normal menstrual cycle for separated estrogens 
and for the additional estrogenic potency which results from zinc- 
hydrochloric acid hydrolysis of specimens liave confirmed our repeated 
observations concerning the effect of progestin on estrogen metabolism, 
have indicated that some luteal activity normally precedes ovulation, and 
have supplied additional information wliieli points to a physiologic role 
of estrogen degradation in tlie regulation of cyclic ovarian secretion. 

Similar studies during three ej'clcs in a case of essential dj-smenorrhea 
have indicated that tliis patient differs from the normal case herein re- 
ported and from two other normals previously studied in that estrogen 
excretion is extremely low, due to a comparative deficiency in luteal effect 
throughout the cycle. Two intcrmenstrual pealis in estrogen excretion 
appeared, but not until the start of the second rise, nine to eleven days 
before the i^eriod, was tbere any evidence of progestin effect upon 
estrogen metabolism. Furthermore, tlic sliift in steroid metabolism at 
the start of flow, pointing to a sudden increase in the rate of estrogen 
degradation, was less marked in this individual tlian in the normals. 
This may be of significance in relation to tlie indicated subsequent com- 
parative deficiency in normal growth and maturation of the ovarian 
follicle. 

The findings and the results of hormone therapy suggest that sub- 
normal luteal activity with consequent incomplete premenstrual prepara- 
tion may be of etiologic significance in this particular case of essential 
dysmenorrhea. 


Lapin, Joseph H.: Dermatitis Due to "Antiseptic Oils,’’ Am. ,L Dis. Child. 63: 

89, 1942. 

The writer saw six children under three months of age on whom "antiseptic baby 
oil" had been used since discharge from the maternity ward. Tlie torso and limbs 
had been bathed in soap and water but the face had been cleaned with nothing but 
the oil. These infants showed a patchy, erythematovesicular dermatitis, with oc- 
casional papules. The dermatitis was practically limited to cheeks and forehead. 
A patch test showed, after application for forty-eight hours, erythematous and 
vesicular lesions. 

The otfending substance in such oils probably is hydroquinone used as an anti- 
oxidant. 


Hugo Eheenfest 



CLINICAL EXPERIMENTS IN RELATION TO THE EXCRETION 

OF THE ESTROGENS- 


IV. The Effect of Veratrum Viride Upon Urinary Estrogens in 

Pre-Eclampsia 

0. Watkins Smith, Ph.D., George Van S. Smith, M.D., and 
A. Gordon Gauld, M.D., Brookline, Mass. 

(From the Boston Lying-in Hospital and the Fearing Besearch Laboratory, 
Free Hospital for Women) 

'TN A recent study® of urinary steroids during spontaneous and induced 
1 labor, a striking change in the excretion of estrogens and pregnanediol 
■was reported, this effect being presumably due to embarrassment of 
placental circulation by uterine contractions. It was of interest to de- 
termine whether or not an opposite effect on blood supply would result 
in opposite changes in steroid metabolism as reflected in the quantifica- 
tion of their excretory products. The opportunity for such a study was 
offered when one of us (A. G. G.) decided to administer veratrum viride 
to a patient whom he had sent to the Boston Lying-in Hospital during 
the thirty-second week of pregnancy because of severe pre-celampsia 
superimposed on essential hypertension. 

Methods 

The methods of urinalysis were the same as described and referred to 
in the first paper of this series. Each voiding during the period of study 
was saved and the time covered accurately recorded.! Urinary albumin 
was quantitatively measured in each specimen. For estrogen assaj’-, up 
to the time when veratrum was administered, twelve-hour specimens from 
7 p.M. to 7 A.M. were pooled. During veratrum injections shorter inter- 
vals were covered. All results are expressed in terms of twenty-four- 
hour excretion for the sake of comparison. 

Experimental Study 

Mrs. H. M., a 23-year-old gravida i, was first seen in September, 1940, 
when three months pregnant. Her blood pressure at the time was 149/90 
and remained at about this level, Avith no other abnormal signs or symp- 
toms until Jan. 20, 1941, Avhen she Avas thirty Aveeks pregnant. A very 
slight trace of urinary albumin Avas then observed; blood pressure had 
risen to 155/90; there Avas some ankle edema and she had gained five 
pounds in tAvo Aveeks, despite dietary restrictions. Ten days later she 
Avas admitted Avith a blood pressure of 160/105, a slight trace of urinai-y 

•Presented, in brief, at a meetinc of tlie New York Obstetrical Society on January 
13 , 1942 . 

The Mrs. AA’^illlam Lowell Putnam Investigation of the Toxemias of Pregnancy, 
aided by grants from the Committee on Research in Problems of Sex of the National 
Research Council. 

tCollections were supervised by the patient herself, to whom we arc indebted 
for unusually intelligent and careful cooperation. Creatinine determinations on each 
specimen indicaterl tliat no losses or errors in timing had occurred.’ 
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albumin, and marked edema of the legs, hands, and face. Weight on 
entry was 150 pounds, a gain of 2S pounds during tlie pregnancjL She 
was given a low salt, high protein diet with fluids restricted to 1,500 c.c. 
and magnesium sulfate catharsis. During the first three days she lost 
three pounds, but still had facial edema. Blood pressure and urinary 
albumin were unchanged. 

The total estrogenic potency of the urine collected over IavcIvc hours 
on the night of entry into the hospital was Avithin the limits of normal 
for this period of gestation (10 mg. per tA\'enty-four hours in estrone 
equiA’’alents) . HoAveA'er, there AA’as an abnormally Ioav percentage of 
estriol, a high percentage of estradiol, no demonstrable estrone, and a 
high ratio of activity after zinc-hydrochloric acid hydrolysis (Tzn) to 
the total aetiAuty after the usual hydrochloric acid hj'dVolj^sis (To). 
A second specimen collected after tlii'ce days of tlie aboA^e regime shoAved^ 
the same picture. This partition of urinary estrogens, a consistent find-’ 
ing in patients Avith pre-eclampsia and eclampsia,"- ® is interpreted as 
reflecting a decrease in the rate of estradiol to estrone to estriol con- 
version (that is, a progestin deficient metabolism) together Avith rapid 
degradation of secreted estrogen. 

Progesterone and Estrogen Treatment. — From February 4 to 9, in- 
cluswe, she received daily in.iections of 10 mg. of estradiol benzoate and 
25 to 50 mg. of progesterone^' together Avith 50 to 100 mg. of pregnanediol 
glueuronidate by mouth. The clinical and hormonal changes during 
this time Avere entirely similar to those observed in 7 other previously 
reported cases of severe prc-eclampsia similarly treated.^® After three 
days there Avas evidence of a more normal steroid metabolism, blood 
pressure had dropped to 140/80, half as much albumin Avas being ex- 
creted, and visible edema had disappeared. By the sixth daj-- of treat- 
ment, hoAvever, a recrudescence of both the clinical and hormonal ab- 
nonnalities Avas apparent, despite an increase in the amount of pro- 
gesterone administered. 

Adrenal Cortical Extract. — From February 10 to 13, inclusive, 20 to 
75 c.c. of adrenal cortical extract! AA-ere gh-en daily together AA-ith the 
same amounts of estradiol benzoate and progesterone. A progestin- 
like effect of adrenal cortical extract upon estrogen metabolism had 
been previously reported.^® This observation Avas confirmed after the 
first day of Eschatin administration Avhen 75 c.c. Avere given intra- 
venously. There Avas a 100 per cent increase in estriol excretion, a 
corresponding rise in urinary estrone, and a marked drop in the T^n 
to To ratio. This effect Avas not maintained, hoAvever, by continued 
injections. Estriol excretion steadily decreased and, in the urine col- 
lected from the thirteenth to fourteenth of , February, estrone Avas 
barely demonstrable and the Tzn to To yatio had risen, both indications 
of more rapid estrogen destruction. No injections Avere given on tlie 
fourteenth. In the twelve-hour specimen from 7 p.m. to 7 a.m., Febru- 
ary 14 to 15, no estrone Avas demonstrable, estriol Avas lower, and the 
Tzn to To ratio higher than in the admission urine before therapeutic 
trials Avith estrogen, progesterone, and adrenal cortical extract. Al- 
buminuria during these thirteen days had increased from 0.3 to 1.9 Gm. 
in twenty-four hours, hypertension from 160/105 to 180/116, and 
Aveight had returned to 150 pounds. 

*Progynon-B and Proluton, products of the Sohering- Corporation. 

tParke Davis & Company Eschatin, bought from funds supplied by Miss Florence 
AVillis. 
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Veratnmi Viride . — As in our previous attempts at replacement 
therapy in cases of severe pre-eclampsia/“ it was apparent that with 
prolonged treatment the administered hormones were being destroyed 
rather than utilized for the establishment of a more normal metabolism 
of the estrogens. We have postulated that this marked destruction of 
placental steroids in eases of severe pre-eclampsia may be a manifesta- 
tion of a vicious circle in which hormone changes and the circulatory 
embarrassment (arteriolar spasm, capillary damage) of the disease it- 
self are enhancing one another.^® Thus we were particularly interested 
in studying the effect of the vasodilating drug, veratrum viride,^" upon 
the hormone situation in a case of this sort. 



Chart 1. — Mrs. H. M., aged 23 years, gravida i. Due April 1, 1941. Essential hyper- 
tension and severe pre-eclampsia. Effect of veratrum viride. 


From February 15 to 18, inclusive, veratrum viride alone was ad- 
ministered. The results are summarized in the chart. A striking change 
in the excretion of estrogens followed each series of injections. The 
greater amount of total estrogens excreted may have been accountable, 
at least in part, to a direct effect of the drug upon the kidneys, although 
there was no corresponding effect upon urine output. The changed 
partition of urinary estrogens, however, indicates that something more 
than increased kidney permeability ivas concerned. There is no reason 
to suppose that any effect limited to the kidneys would cause a two- 
to threefold increase in estriol excretion and reappearance of urinary 
estrone coincident with an unmistakable drop in urinarj’- estradiol and 
in the Tzn to To ratios. It appears that administration of the drug re- 
sulted in a sudden temporary decrease of estrogen degi’adation, a 
greater estradiol to estrone to estriol conversion, and probably increased 
steroid production as well. 

This effect was most marked on the first day of injections when 16 
minims of the drug were given in the course of t.wo hours. Tlie re- 
sultant drop in blood pressure was accompanied by an alarming rc- 


Veratrone, a product of Parltc, Davis & Company. 
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tardation of heart rate, extreme nausea, vomiting, diarrhea, and sweat- 
ing. The urinary values covering ten to fourteen hours after the last 
injection were back to the pre-injection levels. As is well known, the 
clinical response to this drug is also of short duration. 

The urines collected following treatment on February 16 and 17 
showed less marked deviations. This may have been partly due to less 
heroic administration of veratrum. Furthermore, ten-hour rather than 
four-hour collections were pooled for these determinations and toward 
the end of this period urinary changes had undoubtedly disappeared. 

On February 18 no veratrum was given until 7 p.ji. A four-hour 
specimen collected in the afternoon showed pre-injection levels and 
partition of urinary estrogens, thus .supplying a control observation for 
the afternoon excretion during veratrum injections on February 15, 
and demonstrating that the urinary changes resulted from injections 
and not from any hourly fluctuations in estrogen metabolism. By 7 p.m. 
the blood pressure was 190/130. Eight minims of veratrum caused an 
immediate drop and the same changes in estrogen excretion as previ- 
ousl 3 ^ observed, this effect eompletel.y disappearing five hours after the 
injection. The urine collected from 1 to 9 a.m. the next morning re- 
flected the pre-injection picture of estrogen degradation and failure in 
convei'sion. At 9 a.m. on Februaiy 19 a cesarean section was per- 
formed and a four-and-one-half-pound baly delivered, which sur\dved. 
Two months after delivery the patient’s urine was albumin-free, but 
her blood pressure was still elevated to 180/90. 

The variations in albuminuria during veratrum treatment are diffi- 
cult to interpret. There is some indication that the immediate effect of 
the drug was to cause an increased output, especially since no such rise 
in late afternoon and evening specimens was apparent prior to veratrum 
administration. The markedlj'- increased excretion during the day on 
February 18, when no injections were given, however, would indicate 
that, except for short intenmls of increased output, albuminuria was 
somewhat controlled bj' the therapy. The depressant effect of the drug 
upon hypertension needs no comment other than tliat, as noted bj' 
others, its action is of short duration. 

Discussion 

The observations reported above together with the previously pub- 
lished findings in spontaneous and induced labor would seem to supply 
unquestionable evidence of a direct effect of vascular supply upon 
steroid metabolism. That vasodilatation raises the level of circulating 
estrogens is apparent. How much of this increase is accountable to 
greater production and how much to lessened destruction cannot be 
ascertained from this experiment. In any event the resultant increase 
in the rate of estradiol to estrone to estriol conversion provides another 
example of how this conversion mechanism is favored bj^ any condition 
that retards steroid degradation. 

A natural inference might be that the changes in the urinary ex- 
cretion of estrogen and progestin metabolites which we have been re- 
porting in pre-eclampsia and eclampsia are a result of vasoconstriction 
rather than causally related to the disease. Changes in the placental 
hormones prior to the development of any clinical signs of toxemia. 
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however, have been demonstrated. In a total of 32 pre-eelamptic pa- 
tients to date, January, 1942 (4 nnreported), an abnormal rise of 
chorionic gonadotropin in the serum has been detected four to eight 
.weeks before there was any clinical evidence of abnormality.® In the 
6 patients to date (2 unreported) in whom the separated urinary 
steroids have been followed prior to the development of clinical mani- 
festations, toxic signs were preceded hj’- evidence of disturbed steroid 
metabolism, the findings indicating a progressive deficiency of estrogen 
and progestin.® That estrogen deficienej'^ precedes pre-eclampsia has 
been indicated also by the finding of low levels of estrogenic activity in 
the serum before as well as during the disease.’’ 

In all of our studies of estrogen and progestin metabolism in both 
pregnant and nonpregmant women, evidence of estrogen and progestin 
withdrawal has been consistently followed by the striking shift in 
excreted estrogen metabolites which characterizes the onset of pre- 
eclampsia, of labor, and of menstruation, and which reflects a rapid 
increase in the rate of estrogen degradation. That the local vascular 
changes of the menstruating endometrium are the ultimate effect of 
changes in ovarian steroids is incontrovertible. It is reasonable to as- 
sume that similar changes in the female sex steroids preceding pre- 
eclampsia result ultimately in the generalized vascular disturbances of 
this disease. 

The concept is tenable, therefore, that a reciprocal relationship exists 
between the vascular system and female sex hormones. Adequate sex 
steroids are known to be essential for adequate genital vascularity. 
Adequate vascular supply appears to be equally important for the 
proper production and metabolism of the placental and ovarian steroids. 
This concept implies that among the primary causes for pre-eclampsia 
and eclampsia may be included any mechanical or organic disturbance 
which affects adversely the blood supply to the placenta. Thus, in the 
ease herein reported, in which severe pre-eclampsia was superimposed 
upon essential hypertension, the circulatory disturbance manifested in 
the hypertension itself may have been primarily responsible, tlirougli 
restricting the vascular supply to tlie gi’owing products of conception, 
for a deficient production of placental steroids. The resultant changed 
metabolism of estrogen and progestin may liave augmented the vascular 
deficiency, and the final marked increase in the severity of toxic signs 
may have been evidence of the establisliment of a vicious circle in 
which stei’oid degradation and vasoconstriction were augmenting one 
another. 

According to this concept the logical point of attack in the treatment 
of pre-eclampsia and eclampsia is to cut in upon this circle cither by 
replacement therapy with estrogen and progestin or by directly combat- 
ing the vasoconstriction. The limitations of the former point of attack 
in severe pre-eclampsia are apparent from the ro.sults in this case and 
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in others previously reported.^® The principal drawbacks to the use of 
veratrone in combating vasoconsl riel ion would appear to be tlie rela- 
tively short duration of ils action and the toxic side effects. In the 
hands of the group at the Cincinnati General Hospital,®' the use of 
veratrone in controlling pre-eclampsia and eclampsia until the pregnancy 
could be safely interrupted has been strikingly successful. The possi- 
bility of supplementing sex steroid therapy with veratrum viridc admin- 
istration deserves investigation. According to the above concept, the 
effectiveness of each might he prolonged and enhanced so that smaller 
dosages of both would he required to counteract the circulatory and 
hormonal abnormality. 

Summary 

Urinary studies in a patient with severe pre-eclampsia during a four- 
day period when veratrum viride was given have shown that the excre- 
tion of estrogen melaholites is markedly affected by the temporary vaso- 
dilatation caused by this drug. The findings indicate a sudden decrease 
in degradation and increased metabolic conversion of the estrogens. The 
hormonal effects are of as short duration as are the clinical. Thei’e is 
reason to suppose that the relationship between sex steroid production 
and metabolism and genital vascular supply is reciprocal. The etiologic 
and therapeutic implications of this finding are discussed. 
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END RESULTS OF THE RICHARDSON COMPOSITE OPERATION 

FOR UTERINE PROLAPSE 

Richard W. Te Linde, M.D., and Edward H. Richardson, Jr., M.D., 

Baltimore, Md. 

(From the Department of Gynecology of the Johns Eoplcins University) 

T here is as yet no uniformity of opinion concerning the best method 
of treatment of uterine prolapse and the attending conditions com- 
monly found associated witlx it. The conditions to which we refer are 
disease of the cervix, ej^stocele, urethrocele, stress urinarj^ incontinence, 
rectocele, enterocele, relaxed vaginal outlet, and benign disease of the 
corpus uteri. It is desirable that one should not have a fixed mind in 
approaching this problem, for each ease should be carefully judged and 
treated in a manner the surgeon considers most fitting to that individual 
patient. We are excluding from consideration those eases of prolapse 
occurring in women in ivlxom the function of future childbearing is de- 
sirable. It is our opinion that these are best treated by the combined 
procedure of a suitable plastic vaginal repair coupled Avith some type 
of intra-abdominal suspension. During the past sevei-al years combined 
vaginal and abdominal procedures have given Ava}^ to vaginal operations 
of different types in almost all clinics in those cases in Avhich future 
childbearing is impossible or undesirable. We feel that this indicates a 
definite progressive step in surgical technique, for it is obAUous to most 
experienced gynecologists hoAv much more easily those of advanced age 
go through operations of the vaginal type than those in Avhich laparotomy 
is done. 

NotAvithstanding Avhat has been said concerning the desirability of in- 
dividualizing each case, various clinics have had a tendency to utilize 
favorite operations for prolapse and associated conditions. In one, the 
vaginal hysterectomy is done almost routinely, in another, the Watkins 
interposition and in a third the Manchester operation iix its various modi- 
fications. The majoi’ity of opei-ators in our clinic liaA^e used the Watkins 
interposition operation rather extensively for prolapse of second aixd 
third degree. We have been rather conservatively inclined toAvard 
vaginal hysterectomy, using it chiefly in those cases of prolapse in Avhieh 
benign disease of the corpus uteri makes it desirable to remove the organ. 
FolloAV-up studies on Avomen upon Avhom the Watkins interposition had 
been done Avere made by Brady' and later by Everett.- Both shoAA’ed 
excellent end results as far as cure of the prolapse is concerned. 
EA’^erett’s figure for cure Avas 96 per cent and in no case in Avhich there 
AA’as a complete prolapse Avas there a recurrence. This Avould seem to 
ansAver effectively the objection of some to the interposition opei'ation in 
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eases of complete descensus. Everett also found that in 30 per cent of 
the women upon whom a vaginal hysterectomy was done there was an 
unsatisfactory anatomic result. These anatomic failures were due to 
recurrent cystoeele, prolapse of the vaginal vault and in one instance to 
the development of a large enterocele. This incidence of unsatisfactory 
anatomic results is higher than in most reported cases of vaginal 
hj^sterectomy for the reason that the group included only cases of 
marked prolapse. It is obvious that when vaginal hysterectomy is done, 
frequently, as in some clinics, for small fibroids, functional bleeding and 
retroversion of the uterus, there will be much less tendencj’- for the 
vagina to prolapse or for cystoeele to occur. 

Notwithstanding our excellent results in cui'ing uterine prolajise with 
the interposition operation, we confess that the operation has certain 
shortcomings. If the uterus is interposed in relatively young women, 
there are many years ahead in which myomas, functional bleeding, or 
even corporeal carcinoma may develop. Ei^en if done after the meno- 
pause the latter condition maj’’ develop and the removal of the uterus 
after it has been adherent to the vaginal Avail is attended Avith much tech- 
nical difficulty. If the fundus of the uterus is fixed AveU up under the 
pubic arches the anterior AA^all of the Arngina is often shortened and in 
any event the anterior vaginal AA'all is fixed and the organ is not as 
pliable as is desirable. 

The Manchester operation has enjoyed some popularity in this country 
folloAving ShaAv’s® address before the American Gynecological Society in 
1933. It is nothing more than a radical anterior colporrhaphy coupled 
Avith a cervical amputation and posterior colporrhaphy. The operation 
has been variously modified in different clinics in this country but not 
fundamentally changed. It does very atoU in the cure of cystoceles AAdth 
first- and, at times, even second-degree descensus, but it hardly seems a 
logical procedure Avhen there is a complete procidentia. It has the ad- 
vantage of being the simplest and least shocking of the various operations 
for cystoeele and prolapse. This is a real advantage in Avomen of ad- 
vanced age who are none too good surgical risks. 

Because of his dissatisfaction in some respects Avith the above-named 
procedures, Eichardson, Sr., began, several years ago, to seek a ncAV 
method of curing uterine prolapse. The composite operation Avhich he 
devised combines the admittedly desirable features of vaginal hysterec- 
tomy Avith those of the transposition methods. His operative plan had 
as its objective “ (1) riddance of the h 3 q)ertrophied and diseased vaginal 
portion of the cervix; (2) extirpation of the corpus uteri, together Avith 
the tubes and ovaries if indicated; (3) optional destruction or excision 
of anj’’ remaining cervical canal epithelium; (4) minimal trauma and de- 
vitalization of structures later to be utilized for reconstruction purposes ; 
(5) preservation of an assured and adequate blood supply to these 
several units; (6) total ablation of associated enterocele through high 
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obliteration of the cul-de-sac of Douglas; (7) rational utilization of all 
supporting structures that experience has demonstrated to he helpful 
and dependable; namely, the puboeervical fascia, the basal portions of 
the broad ligaments with their extraordinarilj’^ strong cervical attach- 
ments, the uterosacral and the round ligaments, the fascia of the recto- 
vaginal septum, as well as the muscles and fascial layers of the pelvic 
floor and perineum; (8) re-establishment of a vagina of normal depth 
and caliber; and (9) restoration of normal anatomic relationships.” 

The technique of the Richardson composite operation has been de- 
scribed in detail by its author, but since the proeedure is a new one which 
is not generally known we will deseribe it briefljL For fuller details the 
reader is referred to the original article.^ 



Fig. 1. — The vaginal mucosa has been separated from the bladder, and the bladder is 

being separated from tlie cervix. 

Technique 

(1) The cervix is drawn to the outlet by means of a Jacob’s clamp 
on the anterior lip. A mucosa clip grasps the mucosa about 1 cm. pos- 
terior to the urethral meatus. A transverse incision is made throiigli 
the reflexion of the vaginal mucosa about 1 cm. or two from tlie external 
os. With Mayo scissors the anterior vaginal wall is separated from the 
bladder in the midline by alternately opening and closing the scissors. 
As each segment of 3 or 4 cm. is separated the vaginal mucosa is cut in 
the midlinc, ultimately forming the usual inverted T-shajied incision. 
(2) The bladder is then separated from its attachment to the cervix by 




Fig. 2. — Pubovesical fascia is being dissected from vaginal flap. Dotted line indicates 
line of incision of vesicouterine pouch of peritoneum. 



Fig. 3.— Large fundus is being delivered by excising wedge-shaped section. Cervix 
has been amputated and posterior lip covered over with flap of mucosa. 
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sharp dissection until the vesicouterine pouch of peritoneum is reached 
(Fig. 1). (3) The two triangular flaps of vaginal mucosa are held out 

by assistants and the pubovesical fascia is dissected from each flap 
(Fig. 2). In the midline this fascia is often thin but laterally it is 
usually quite sturdy. (4) The cervix is next amputated. Different tech- 
niques are permissible for this. We prefer to extend the transverse in- 



Fig-. 4. — Round ligament, tube and ovarian ligament are clamped en masse, cut at the 

dotted line and doubly ligated. 



Fig. Corpus is being amputated and uterine vessels ligated. 
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cision mentioned above around the cervix and then dissect a flap of 
mucosa free posteriorly as in the Stnrmdorf operation. The cervical 
branches of the uterine arteries are ligated bilaterall.r and tlie cervix 
amputated at the desired level. The shortened posterior cervical lip is 
then covered with the flap of mucosa, using a mattress suture of eliromic 
catgut. (5) The vesicouterine pouch of peritoneum is incised as in- 
dicated in the dotted line in Pig. 2 and tlie fundus delivered. We have 



Pig. 6. — Isthmic stump lias been closed by interrupted sutures and ligaments and 

tubes sutured to it. 



Pig. 7. — ^Diagram showing isthmic portion of uterus which remains with its intact 
blood supply. To it have been sutured the round ligaments, tubes and ovarian liga- 
ments (not seen). The bases of the cardinal ligaments and uterosacral ligaments are 
left attached to the segment. 
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found traction sutures placed in the corpus very useful for this. If 
difficulty is encountered in delivering a large fundus completely a wedge- 
shaped piece of myometrium may be excised as in Pig. 3. (6) The 

uterine end of the tube, round ligament and ovarian ligament are triply 
clamped en masse, cut and ligated, as in Fig. 4, This is repeated on the 
opposite side and a supravaginal hysterectomy done at the desired level 
(Pig. 5), cupping the stump to permit easier closure. (7) The cervical 
stump is then closed vdth inteiTupted sutures of chromic catgut and the 
round and ovarian ligaments together with the ends of the tubes are 
sutured to the angles of the stump (Pig. 6). The segment of the cervix 



Fig-. 8. Fig. 9. 


Pig. 8. — Sutures have been placed for approximation of pubovesical fascia beneath 
trigone of bladder and also for attachment of stump to this fascia. 

Fig. 9. — Fascia has been completely approximated and mattress suture has been 
placed for covering the anterior lip -with mucosa flaps. 



Fig. 10. — Mucosa approximated with interrupted .suture.». 
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wliicli remains attached to the basal portions of tlie broad ligaments and 
the uterosacral ligaments is shown in the diagram (Fig. 7). (8) The 

cut margin of the vesicouterine pei’itoneum is then sutured to the cervical 
stump to close the opening in tlie peritoneum and the stump ancliored to 
the vesicocervical pillars of fascia, thereby bringing it up under the 
bladder as in the Watkins operation (Fig- S). The vesicocervical fascia 
is approximated for its entire length over tlie stump, the base of the 
bladder and the urethra (Fig. 9). The excess of vaginal mucosa is then 
excised and the vaginal incision closed in the midline, the anterior lip 
of the cervix being covered in the Sturmdorf manner with the divided 
flap of mucosa (Fig. 10). (9) The pelvic floor and rectocele are then 

repaired as indicated by the degree of relaxation and the size of the 
rectocele. 

Eesults 

On the private services of E. H. Richardson, Sr., and R. W. Te Linde 
and on the public ward service at Johns Hopkins Hospital the operation 
has been performed on apiiroximalely 50 Avomen. Some of these have 
been done too recently to be of value in a follow-up study. We have been 
able to get back for questioning and examination 33 women Avho were 
operated upon from five j^ears to six montlis ago. There has been no 
operative mortality. We attribute this in part to our careful selection 
of cases. It is generally a longer operative procedure than a vaginal 
hysterectomy and should not be attempted upon frail, elderly Avomen. 
The average age of our patients Avas 44 years. The oldest patient AA’^as 
64 and several more Avere close to that age. The youngest patient in 
the series Avas 27 years. She had had three children and had a second- 
degree prolapse Avith a large eystocele. Since she did not desire more 
children this operation seemed ideal for her and it has proved to be so. 

The only postoperative complication of any consequence AA'hich Ave 
have seen Avas a broad ligament abscess Avhich formed in a patient 
operated upon too recently to be included in this series, but the result 
is good three months after operation. There is the usual difSculty in 
voiding postoperatively as in any extensive vaginal operation. We have 
used repeated catheterization in some cases and retention catheters in 
others. We are not enthusiastic about either of these procedures but 
knoAV of no better solution. The instillation of one ounce of % per cent 
aqueous mercurochrome in the operating room, Avhich Ave haAm used so 
successfully in our laparotomies in order to induce voiding, has little 
or no effect in extensive vaginal plastic operations. 

In connection Avith age it is interesting to consider the operation from 
the standpoint of the preservation of menstruation. The average age of 
the patients operated upon by Dr. Richardson, Sr., Avas 55 years and a 
few of his were premenopausal. HoAvever, there has been a tendency to 
extend the use of the operation to jmunger AAmmen, since one of the ad- 
vantages of the operation is the use of the interposition principle in 
younger women without running the risk of subsequently developing 
myomas, functional bleeding or carcinoma as in the Watldns procedure. 
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In the group of 18 cases operated upon by Te Linde and by the residents 
the average age was 35 years. In 10 of the 18 eases, sufficient endo- 
metrium was permitted to remain to preserve some menstrual function. 
We feel that this is psychologically desirable in some young women and 
an advantage which obviously cannot be offered in vaginal hysterectomy. 
In all cases except one the menstruation was veiy scanty, and it was 
painless in all except two who claimed some menstrual discomfort as be- 
fore operation. 

In the younger women the results as to function of the vagina are im- 
portant. All of the 23 private cases stated that coitus was painless but 
4 of the 10 public ward patients stated that they had slight or occasional 
dyspareunia. There was no evidence of vaginal constriction in any of 
these 4 eases and indeed no organic basis for the complaint was found. 
We are inclined to consider the complaint as evidence of an unhappy 
marital status so frequentlj^ found in the overworked women of the dis- 
pensary economic class. 

The most important question put to the returned patients was con- 
cerning their relief from the sjuiiptoms of which they complained before 
operation. All 23 private patients were completely relieved. Among 10 
public ward patients there were 3 who refused to admit complete relief. 
In two of these there was a perfect anatomic result but in the third there 
was a moderate cystoeele with slight stress incontinence. Among these 
public ward eases there were, of course, the overworked women with 
few social advantages, few intellectual resources and multiple complaints. 
Since the anatomic result was perfect in two of these three women, we 
feel that it is scarcely justifialile to attribute their incomplete relief to the 
operation Avhich in all except one instance anatomicallj’’ corrected the 
vaginal herniation. 

The results of a plastic operation which lias for its object the restora- 
tion of broken down supports should be considered from an anatomic 
point of view. Here again it seems desirable to divide the cases into the 
private group and the public ward cases. Of the 23 private oases llie 
results were anatomically perfect except for a slight recurrent asymp- 
tomatic cystoeele in one ease and a slight urethrocele in another with 
slight stress incontinence. Among the 10 service cases there was one 
moderate recurrent cystoeele with .slight stress incontinence. There was 
also one case in which the vaginal vault descended slightly but this was 
entirely asymptomatic. 

Discussion 

In view of the results of the follow-up of this first series of cases 
operated upon during the past five years what can be said for or against 
this operative procedure? It might be advantageous to consider our 
results by comparing them with the crilei-ia originally laid down by 
Richardson as the desired objective of any operation for uterine prolapse. 
The diseased portion of the cervix was removed in all cases and the 
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absence of cliseliargc from the preserved istlimic poilion sliowed that it 
did not function as a source of leukorrhea. Tliat portion of the cervix 
which is most commonly a potential site of carcinoma was removed. Tlie 
corpus uteri, or tlie desired portion of it, was removed in eacli instance, 
practicallj" eliminating it as a potential site of neoplasm and removing 
anj'- disease which may have been present at the time of operation. The 
opportunity was presented at opei’ation to remove the cervical canal 
mucosa at time of operation, but Ave rarclj' felt this necessary and our 
folloAV-up has not indicated that it .should Iuia’c been done. Thei-e v'as a 
minimal destruction of or interference Avith the blood supjily of the units 
needed to support the vagina. Partieulai-ly, the bases of the broad liga- 
ments and uterosacral ligaments A\'ere not crushed as in vaginal hysterec- 
tomy and hence Avere better preserved for support of the vagina. All of 
the normal supporting structures AA-ere utilized to effect the complete 
repair, namely, the puboceiwical fascia, the basal portion of the broad 
ligaments attached to the isthmic portion of the uterus, the uterosacral 
and round ligaments, the fascia of the rectovaginal septum and the fascia 
and muscles of the perineum. That these structures haA-e supported the 
Amgina AA'ell is shoAvn by the fact that in only one case of the 33 Avas there 
a slight descent of the vaginal A'ault. The tAvo cases of slight recurrent 
cystocele and one of slight urethrocele eoidd have occurred Avith vaginal 
panhysterectoinj’’, for in both operations the approximation of the pubo- 
cervical fascia is utilized to cure these conditions. The Watkins opera- 
tion Avhieh utilizes the Avhole corpus to support the bladder obviously has 
the advantage in this respect over any of the other procedures used for 
prolapse. Enteroceles if present AA^ere eradicated in this series by dis- 
section of the hernia sac formed by the elongated cul-de-sac, excising it 
and preventing its recurrence by approximating the uterosacral liga- 
ments in the midline. 

That the vagina Avas restored to its normal depth and caliber is shoAAm 
by the examination of the organ in the folloAV-up study and by the re- 
port from all of the private patients that coitus Avas comfortable. In the 
public Avard patients AAdio complained of occasional or slight dyspareunia 
no anatomic narrowing or shortening of the vagina could be demon- 
strated. The satisfactorj" functioning of the vagina has led us to ex- 
tend the operation to Amunger Avomen than were originally considered 
candidates for it by Richardson, provided no further childliearing is con- 
sidered advisable or is desired b}’" the patient. 

Observing that our results have been A^ery satisfactory in this first 
series of cases operated upon in the past five j'^ears, aa^c must admit at the 
same time that the operation is someAvhat more complicated and time con- 
suming than either the vaginal hysterectomy or the Watkins interposi- 
tion operation. It is not our intention to advocate its routine use in all 
cases of prolapse. We believe it is contraindicated in elderlj', feeble 
Avomen AAdio are poor operative risks. We have seen the good results ob- 
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tained in onr own clinic with the Watkins procedure and in many women, 
near or past the menopause, with a large cystocele and a uterus of proper 
size we believe it is an excellent method of cure. It is a quicker and less 
shocking operation than either the Richardson composite operation or 
the vaginal hysterectomy. In many instances, however, it seems desirable 
to get rid of the corpus uteri for reasons previously mentioned. Then 
one must choose between the vaginal hysterectomy and the Richardson 
composite operation. Our results have been better Avith the latter. In 
our opinion the chief reason for this is that vital structures upon which 
the support of the vagina chiefly depends, namely, the strong basilar por- 
tion of the broad ligaments and the uterosacral ligaments, have not been 
crushed and ligated en masse to have their terminal portions slough but 
have been maintained attached to the isthmic portion of the uterus with 
their blood supply intact. It is hoped that this report Avill stimulate 
others to utilize this operative procedure, for it is only hj the general use 
of any neiv operation by many surgeons and upon a host of patients that 
its real value ivill be Anally determined. 

Bibliography 

1. Brady, Leo: Surg., Gynee. & Obst. 43: 476, 1926. 

2. Everett, Houston S.: Surg., Gynee. & Obst. 61: 403, 1935. 

3. Shaw, tv. Fletcher: Am. J. Obst. & Gynec. 26: 667, 1933. 

4. Richardson, Edward H.: Am. J. Obst. & Gtneo. 34: 814, 1937. 


THE UNENGAGED VERTEX IN FULL-TERM PRIMIPARAS* 

Abraham B. Tamis, M.D., P.A.C.S., and Jacob Clahr, kl.D., 

New York, N. Y. 

(From the Ohstetrical Service of Morrisania City Hospital) 

T he conduct of labor in a full-term primipara tvith an unengaged 
v^ertex is not generally understood. This conclusion is based on a 
survey of maternal mortality community records Avhieh reveal numerous 
patients Awth unengagement that Avere permitted to labor too long and 
then were subjected to dangerous operative procedures Avith severe soft 
part injuiy and infection Avhieh ended fatalliv The seriousness of this 
problem, therefore, calls for a i*e-emphasis both in the method of 
establishing the diagnosis of unengagement and in its management. 

Engagement is defined as the mechanism ly means of Avhich the 
presenting part enters the peh'is. When completed, it signifies the 
passage of the greatest diameter of the fetal head through the superior 
strait. The most dependent portion of the head should then be felt 
at or slightly above the leA-el of the ischial .spines. 

•Read at a ineoting: of the Section on Obstetric.^ and Gynecology' of the Xcw York 
Academy of Medicine, November IS, 1942. 
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In primiparas, engagement of the vertex generallj'- occurs within two 
weeks of delivery, but it may not take place until active labor sets in. 
Therefore any primipara with an unengaged head in the last two weeks 
of gestation should be suspected of having a fetopelvic disproportion 
and should be carefully observed during the early phases of labor to 
determine whether or not the presenting part is fixed at the inlet or is 
entering the pelvis. 

At Morrisania City Hospital, uiiengagment was encountered in 204 
cases (10.7 per cent) of 2,149 primiparas (exclusive of twin pregnancy 
and premature birth) delivered duiang tlic period from Jan. 1, 1934, 
to Dec. 31, 1938. In other words, one of every 10 full-term primiparas 
was found to have an unengaged presenting part when admitted to the 
labor room. Of the 204 cases, 183 presented as a vertex, 18 presented as 
a breech, and 3 were face presentations. Discussion of the breech and 
face presentations is omitted in this article as they offer entirely dif- 
ferent problems compared to the vertex. 

Our method of determining engagement or “engageability” is that 
described by Miiller and modified somewhat by Iverr.^ The patient is 
placed in the lithotomy position. One hand grasps the fetal head 
through the abdomen and pre.sses it into the superior strait. Two fingers 
of the other gloved hand are passed into the vagina to estimate the 
degree of engagement of the vertex and the size of the pelvic inlet. 
The thumb of the gloved hand bridges the symphysis pubis and esti- 
mates the amount of overriding of the symphysis pubis by the presenting 
part. Additional pressure ma}’- be applied to the fundus of the uterus 
by an assistant in order to attempt to force the head into the pelvis. 

It has been our practice to refer most unengaged primiparas for 
roentgen pelvimetry to visualize more accurately bony factors wliich 
may be responsible for the failure of descent. There is no doubt that 
an accurate x-ray study of the pelvis early in labor has enabled us time 
and again to choose more intelligently the procedure best suited in each 
case. 

Following the above routine, our cases fell into one of three categories : 

Ch'owp A . — The presenting vertex was made to enter the pelvis 
readily in 45 cases (24.5 per cent). No true disproportion, tlierefore, 
existed between the head and the pelvis. The failure of early engage- 
ment was due generally to (1) a relatively increased amount of amniotic 
fluid, (2) deflexion, (3) malposition such as occiput posterior or 
asynclitism, or (4) small baby and justo major pelvis. 

All patients in this group were permitted to continue labor without 
any further regard to the lack of engagement since there was no doubt 
that they could deliver vaginally. Engagement occurred within twenty- 
four hours in two-thirds of the cases. In some instances the membranes 
had to be ruptured artificially at or near full dilatation to permit the 
vertex to descend. 
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Thirty-seven patients delivered spontaneously or by prophylactic or 
low forceps (Table I). Labor was prolonged in 8 other cases due to 

Table I. Group A. No Real Disproportion 



NO. 

MATERNAL 

STILL- 

NEONATAL 


CASES 

MORTALITY 

births 

DEATHS 

Total 

45 

0 

1 

0 

Spontaneous delivery 

30 

0 

0 

0 

Propliylactic forceps 

5 

0 

0 

0 

Low forceps 

2 ! 

0 

0 

0 

Midforceps 

8 1 

0 

1* 

0 


*Due to intrapartum eclampsia. 


transverse arrest or persistence of the occiput in the posterior position 
in the midpelvis. These women required midforceps extraction. There 
were no maternal deaths. One baby died during an intrapartum eclamp- 
tic convulsion. 

The prognosis for this group of primiparas is therefore as good as for 
primiparas who begin labor with the head definitely engaged. 

Group B . — The presentuig part could not be made to enter the pelvis 
because of marked overriding of the symphysis pubis in 16 eases (Table 
II). The cephalopelvic disproportion iva^s obvious and was due to (1) 
a markedly contracted pelvis, (2) an oversized baby, or (3) hydro- 
cephalus. 

Table II. Group B. Obvious Disproportion 



NO. 

MATERNAL 

STILL- 

NEONATAL 


CASES 

MORTALITY 

births 

DEATHS 

Total 

16 

1 

2 

1 

Cesarean section 

14 

1* 

0 

1 (atelectasis) 

Spontaneous delivery 

1 

0 

It 

0 

Craniotomy 

1 

0 

It 

0 


‘Maternal death due to sickle cell anemia. 

tBoth Infants were hydrocephalic. The one delivered spontaneously was macerated. 


Nine eases were recognized, on admission of the patients and all but 
one patient were immediately delivered by cesarean section. The one 
exception was that of a pidmipara who had been in labor for three days 
before coming to the hospital Muth a macerated hydrocephalic fetus. 
The cervix was fully dilated, the membranes were intact, and the fetal 
heart could not be heard. The membranes were ruptured artificially 
and within a few hours the macerated fetus was delivered spontaneously. 

Six patients were erroneously thought by the junior staff to belong 
in Group 0 (see below) and were given a trial of labor, which in three 
instances lasted from twenty-four to fort 3 ’--eight hours before the error 
was discovered. As soon as the correct diagnosis of obvious dispropor- 
tion was established, however, the low segment cesarean section was 
done in each instance. 

The one remaining ease of obvious disproportion was due to hydro- 
cephalus. This patient was admitted in shock foUoudng several un-' 
successful attempts at high forceps extraction at a private hospital. 
The cervix was only 3 fingei-s dilated and the vaginal walls badly 
lacerated. The shock was treated, and thirty-six hours later udien the 
patient was in better general condition and the cervix fully dilated a 
craniotomy was done. This woman recovered after a stormy course. 
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There is little doubt that a competent radiologist would have made the 
diagnosis and prevented the bungling to whicli tliis unfortunate woman 
was subjected. 

There was one maternal death in this group from a postoperative 
pneumonia in a patient with a sickle cell anemia. One baby delivered 
bj^ cesarean section died neonatally of pulmonary atelectasis. 

Group C . — The degree of overriding of the symphysis pubis was 
slight or did not exist., but the presenting vertex could not be forced 
into the pelvis in 122 cases (66 per cent). It was felt that possibly in 
all these eases the forces of labor could reduce or alter the factors re- 
sponsible for the cephalopelvic disproportion, and that, given an oppor- 
tunity, the head would engage in due time and the patient deliver per 
vaginam. The disproportion, therefore, could, he considered as a rela- 
tive one. 

The factors which were mainly responsible for the failure of engage- 
ment wei’e somewhat similar to those of Group A and consisted of mal- 
positions (occiput posterior aud transverse, deflexion attitudes, as 5 Uicli- 
tism), contracted imlves, and uterine inertia. Excessive amniotic fluid 
with intact membranes did not play an important role in this group 
as in Group A. 

All the patients in Group C Avere given a trial of labor. The trial 
of labor, as Ave practice it, begins Avith the onset of real labor pains 
(i.e., intermittent uterine contractions accompanied by progressive 
changes in the cervix). The trial ends AAdien the vertex is definitely en- 
gaged or at such time as the staff is convinced that engagement cannot 
take place, or that further delay Avill endanger the life of the baby 
and/or the mother. Consequently our trial of labor is a A^ery flexible 
one, depending upon individual f actons, and lasted from six to fort}'- 
eight hours or even longer on occasion. 

Group C-1 consisted of 5 patients Avhose trial of labor lasted up to 
six hour’s. All delivered spontaneously or by simple forceps extrac- 
tion. No x-ray pelvimetry Arms done because of the fairly rapid 
descent. There Avere no occiput posteriors in this group. Tavo babies 
Avere occiput transverse, and one Avas delivered by Ioav midforceps 
for maternal exhaustion after a total labor of thirty hours. The rea- 
son for unengagement Avas attributed to intact membranes and a rela- 
tively increased amount of amniotic fluid, for the head descended in 
each instance immediately after the rupture of the membranes. The 
babies Aveighed betAveen 7 and 8 pounds. There AA’^as no maternal or 
fetal mortality. 

Group C-2 consisted of 41 patients avIio required six to tAAmlve hours 
of active labor for engagement to take place. There Avere 12 occiput 
posteriors and 7 occiput transverses. Three patients had a ti’ue con- 
jugate of less than 10 cm. TavcIvc babies AAmighed over 8 poimds. The 
membranes AA^ere intact on admission in 28 cases. As a rule, engage- 
ment occurred before full dilatation Avas reached, regardless of the 
status of the membranes. In most instances the head Avas found en- 
gaged at about 3 fingers’ cervical dilatation. 

AH delivered spontaneously or by forceps. Since the disproportion 
Avas of a severer grade than Group C-1, more frequent forceps extrac- 
tions Avere required in midpelAus. There Avere no maternal or fetal 
deaths. 

One patient in this group embodied some of the difficulties encountered 
in the management of disproportion and is Avorth emphasis. This 
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woman was admitted with irregular pains without any progressive 
changes in the cervix. The head was unengaged, occiput posterioi’, and 
membranes intact. X-ray pelvimetry indicated the true conjugate to 
be 9.7 cm. and the head floating. The radiologist expressed the opinion 
that the head would encounter difiieulty in passing through the pelvis. 
Under such circumstances a cesarean section would seem to be the 
method of choice. Clinically, however, the baby felt small, and in spite 
of the x-ray prognosis we decided to see ivhat would happen when the 
patient went into real labor. After two days of preliminary ineffectual 
pains, active labor set in and vdthin eight hours the vertex entered the 
pelvis and shortly thereafter the patient delivered a pound baby. 

Group C-3 consisted of 24 patients who exhibited engagement after 
twelve to eighteen hours of trial labor. These included 8 occiput poste- 
riors, 5 occiput transverses, 2 contracted pelves (x-ray conflrmation), 
and 6 lai’ge babies. The membranes were intact in 20 instances. Here 
again engagement took place after the cervix dilated to 2 or more 
fingers regardless of the status of the membranes. 

Thirteen of the women delivered spontaneously. One mother and 
one baby died. The maternal death was interpreted at autopsy to have 
resulted from a spontaneous rupture of a pyosalpinx during labor, 
causing a generalized peritonitis. The fetal death occurred neonatally 
due to adrenal hemorrhage and pulmonary edema. 

Eleven patients required forceps assistance. There were an increased 
number of midforceps applications due to arrested posterior and trans- 
verse positions. Two babies died of intracranial injuiy resulting from 
forceps trauma. One maternal death followed a low midforeeps de- 
livery in which there were soft part laceration and excessive bleeding. 
The patient died of anuria on the third day post partum follovdng a 
transfusion accident. 

In two other patients, no engagement resulted after ten to fourteen 
hours of trial labor, respectively, and the patients were delivered by 
cesarean section. No particular reason could be ascribed to this choice of 
delivery at this time except that the attending obstetrician elected to dis- 
continue the trial. The babies were of average size and the pelves slightly 
contracted. In neither case was the cervix fully dilated at the time of 
operation. One woman, with ruptured membranes on admission, Avas 
delivered through a Ioav segment uterine incision. She recovered. The 
other patient, Avith intact membranes, Avas delivered through a Ioav 
classical incision and died of peritonitis. 

Group C-4 consisted of 18 primiparas Avho did not shoAV engagement 
until labor had been in progress for eighteen to tAventy-four liours. 
Eleven patients had an occiput posterior, and 3 had an occiput trans- 
vei*se. Tavo babies Aveighed oA^er 8 pounds. Pour patients had a con- 
tracted pelvis. The membranes Avere intact on admission in 14 in- 
stances. Engagement occurred AA'^hen the cervix Avas more than 2 fingers 
and less than 5 fingers dilated AAdiether the membranes Avere intact or 
ruptured. 

Seven patients delivered spontaneously. Eleven othei’s required for- 
ceps assistance. There AA-^ere no maternal or fetal deatlis in this group. 

One other patient failed to engage after a tAventy-four-hour trial of 
labor and Avas subjected to a cesarean section. On admission the pains 
Avere not very strong, the cervix admitted the tip of 1 finger, the mem- 
branes Avere intact, the pelvis AA'as borderline, the baby Avas of average 
size and in the occiput posterior position. The membranes niptured 
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spontaneously after seven liours of labor. At the end of twenty-four 
hours, the cervix was only fingers dilated, the head was still unen- 
gaged, and the vaginal discharge had become foul-smelling!' The attend- 
ing obstetrician felt an adequate trial of labor had lieen given this 
woman and terminated labor by a peritoneal exclusion type of opera- 
tion with drainage. A living GYo pound baby was delivered. Con- 
valescence was complicated by a severe wound infection. 

Group C-5 consisted of 24 primiparas who engaged after a trial of 
labor lasting from twenty-four to forty-eight hours. Tliere were 12 
occiput posteriors and 6 occiput transverses. X-ray pelvimetry was 
done in 12 instances, and 3 were found to have a contracted pelvis. 
There were 6 large babies. The membranes were intact on admission in 
20 instances. Except in one case to be described later, engagement 
occurred when the cervix was 2 to 4 fingers dilated, regardless of tlie 
status of the membranes. 

Pour patients delivered spontaneously. Nineteen were assisted by 
forceps, most of wliieh took place at higlier pelvic levels than in the pre- 
ceding groups. One patient sustained a prolapse of the cord when the 
membranes ruptured spontaneously with the cervix 4i^ fingers dilated. 
A version and lireech extraction Avas done Init the bab}’^ Avas bom dead. 

The high incidence of operative interference in tliis group Avas the 
result of more marked fetopelvic disproportion Avith arrest of the vertex 
in the midpelvis, secondary uterine inertia, fetal distress, and maternal 
exhaustion. 

There Avas one maternal death Avhicli occurred in a 30-year-old primip- 
ara Avho Avas admitted after tAvelve liours of labor pains and Avith 
intact membranes. The head AA'as fioating, L.Q.A., and the cerAux AA^as 
11/2 fingers dilated. X-ray pelvimetry disclosed the true conjugate to 
be 10.0 cm. The membranes ruptured spontaneously after tAventy- 
eight hours of labor, at AA’-hich time the cervix Avas 3 fingers dilated and 
the vertex still unengaged. The fetal heart disappeared at the thirty- 
sixth hour of labor. The head Avas believed to be engaged at the forty- 
eighth hour of labor Avith the cervix not yet fully dilated. In the mean- 
time the temperature rose to 103° F. due to an intrauterine infection. 
Fluids AA’’ere administered intravenously. The first stage ended after 
sixty-three hours of labor A\nth the A'ertex just about engaged AAuthin the 
inlet. A high midforceps Avas then performed and a dead baby ex- 
tracted. The placenta delivered spontaneously. The patient died ten 
days post partum due to a gangrenous uteras and peritonitis. 

We quote this ease as an example of the consequences of mismanage- 
ment. 

Four babies died in the interval betAveen engagement and delivery. 
The cause of death Avas ascribed to the prolonged and protracted labor. 
Four other babies died of trauma resulting from difficult forceps extrac- 
tion. Another baby died folloAving a prolapse of the cord (mentioned 
previously) . The fetal mortality for this group was 41.6 per cent. 

Four other patients failed to engage after a tAventy-four- to forty- 
eight-hour trial of labor and Avere delivered by a Ioav segment cesarean 
section. All these mothers and babies Avere discharged Avell. 

Group C-6 consisted of tAVo primiparas in Avhom engagement occurred 
after a trial of labor that extended from forty-eight to seventy-tAvo 
hours. Both had occiput posteriors and contracted pelves. The mem- 
branes ruptured spontaneously before admission or shortly thereafter. 
Engagement took place at full dilatation. One patient was delivered by 
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high midforeeps for fetal distress after a second stage of one and one- 
half hours and the baby died of instrumental trauma. The weight of 
this baby is not recorded. The other patient was successfully delivered 
of a iy 2 pound baby by low midforceps. 

In another primipara engagement failed after a first stage labor of 
forty-nine hours with ruptured membranes, and she was delivered by a 
low segment cesarean section without maternal or fetal mortality. 

Comment 

It is not the intention of the authors to imply that every primipara 
with the vertex unengaged can be correctly classified at the first exam- 
ination. The factors responsible for unengagement are so varied that 
trained obstetricians experience difficulty. Consequently, if a patient 
fails to make the expected progress, a re-evaluation of the facts be- 
comes neeessaiy to determine whether the original impression was cor- 
rect. Thus, a case of obvious disproportion may be treated as one of 
relative disproportion for as much as twenty-four hours. Reconsidera- 
tion should establish the true state of affairs before meddlesome inter- 
ference ivith foi’ceps and/or vei’sion makes cesarean section a danger- 
ous procedure. 

The safest attitude to assume when confronted with an unengaged 
vertex presentation in a primipara is that a cephalopelvic dispropor- 
tion exists. The patient should be considered as a potential candidate 
for a cesarean section and guarded accordingly. 

If obvious dispropoiffion exists, a cesarean section is indicated with- 
out further delay unless the fetus is dead or abnormal. 

If an obvious disproportion is excluded, the patient may then be per- 
mitted to continue in labor. Since the average primipara dilates fully 
within twenty-four hours, it is reasonable to expect that engagement 
will occur in this interval. This actually happened in 50 per cent of 
our patients with cephalopelvic disproportion of the apparent or rela- 
tive type. 

The prognosis for patients with no true disproportion is exceedingly 
good even though labor may lie somewhat prolonged. 

The prognosis for patients with relative cephalopelvic disproportion 
who engage in less than twenty-four haul's of labor is as good as in a 
comparable group of cases that are engaged at the onset of labor. On 
the other hand, if engagement fails to take place within this interval, 
and the trial of labor is continued, the fetal mortality rate will rise 
precipitously due to the protracted labor, to difficult forceps applica- 
tions, and to intrauterine infection. Our fetal mortality for such cases 
was 41.6 per cent. 

This tremendous loss of babies raises the issue as to whether tliese 
primiparas should be permitted to have a trial of labor of over twenty- 
four hours. 

The argument is advanced that these same women will probably de- 
liver vaginally without much difficulty in succeeding pregnancies, raak- 
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ing the possible sacrifice of Die first born more desirable than subjecting 
them to a cesarean section at the end of each pregnanc.y. It is diffi- 
cult to evaluate the trutli of tliis argument, for there ai'e no available 
statistics on the subject. While obstetricians may have experienced 
eases of this type, it is not usual for a disappointed primipara to return 
to the same obstetrician in succeeding pregnancies. Furthermore many 
of these Avomen remain sterile due to the trauma and infection common 
to prolonged and instrumental deliveries. 

Abdominal cesarean section Avill prevent this excessive loss of babies, 
but increases the risk to the mother. This ri.sk is a very considerable one 
if the classical type of operation is performed routinely. Consequently, 
the adherents of the ela.ssical ee.sarcan section teach that the trial of 
labor be restricted to less than twelve hours, especially when the mem- 
branes are ruptured, or else there will result a high maternal mortality 
due to peritonitis.” Possibly the intraperitoneal use of sulfanilamide 
may reduce the incidence of peritonitis to a level where the classical 
type of operation may be resorted to Avith greater safety. 

At the present time, if the Ioav segment (tA\m fiap) operation or other 
completely extraperitoneal operation is performed after tAA’^enty-four 
hours of trial labor, the maternal mortality Avill not be much higher 
than that of vaginal delivery. Cosgi’ove® states that the maternal risk 
is not increased, even if thirty-six hours have elapsed, provided that the 
Water’s type operation is done. The justification for this attitude is 
seen in the increasing number of A\mmen AAdio Avill deliver vaginally if 
cesarean section is deferred. Had we been less conservative, our inci- 
dence of cesarean section for i-elative cephalopelAuc disproportion AAmuld 
haAm increased at least 200 per cent. 

The onset of active labor is not alAA’-ays readily determined. Many 
patients aauII have “false” or “preliminary” pains for several hours, 
even days, Avithout any detectable alteration in the ceiwix, except pos- 
sibly that of retraction. Eventually the more progressive type of labor 
pains set in. The onset of the trial of labor should be calculated from 
the time this change in the character of the labor pains occurs. If, hoAV- 
ever, true primary uterine inertia exists, it is best to do an early cesarean 
section, particularly if the patient is of the dystocia dystrophy type. 

Attempts to shorten the fii'st stage by accouchement force, Diihrs- 
sen’s incisions of the cervix, and bagging, hasten cervical dilatation 
but do not eliminate the cephalic and peMc factors responsible for 
the disproportion. These traumatic maneuvers have no place in the 
management of a ease undergoing a trial of labor. We have on a feAV 
occasions resorted to Duhrssen’s incisions of the cervix hut only after 
engagement had taken place. 

Intact membranes may prevent engagement Avhen no true dispropor- 
tion exists (Group A), and artificial rupture of the membranes may be 
safely practiced early in the first stage to encourage descent of the 
head. It is likeAvise safe to do this in casas of relative cephalopelvic 
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disproportion if the cervix dilates fully in less than six hoiu’s (Group 
C-1). When confronted with the other groups of relative cephalo- 
pelvie disproportion, it is best to keep the membranes intact until the 
cervix is fully dilated or nearly fully dilated, because the failure of 
engagement is not the result of the buoyancy influence of the amniotic 
fluid. Early artificial rupture of the membranes in these patients fre- 
quently causes pressure edema of the cervix which delays further dila- 
tation, pi’olongs labor, and creates maternal exhaustion. 

In all cases of prolonged labor it is common practice to use sedation 
to avoid maternal exhaustion. When morphine was prescrilied for 
patients undergoing a trial of labor, occasionally a temporary cessation 
of labor resulted. When the effects of the morphine wore off, the pains 
were not always as strong nor as effectual as before the drug was given. 
This was not observed after the use of barbiturates. It would appear, 
therefore, to be more preferable not to order morphine until after en- 
gagement has been completed. 

The management of relative cephalopelvie disproportion when com- 
plicated by organic heart disease, placenta previa, premature separa- 
tion of the placenta, or toxemia of pregnancy must be modified to com- 
ply mth the associated disease. It is questionable whether any trial of 
labor ought to be given tmder such circumstances. 

Elderly primiparas (over 35 years of age) and patients with a long- 
standing history of sterility should have a short trial of labor because 
of the importance of obtaining a living child, particularly if tlie mem- 
branes rupture before the onset of labor, or if the labor pains are irreg- 
ular and ineffectual. On the other hand, if labor is active and progres- 
sive and engagement is not delayed, these patients may be permitted 
to deliver vaginally even though forceps assistance may be necessary. 

Can the problem of fetopelvic disproportion be avoided by inducing 
labor prematurely? We have had no such experience. PeeE analyzed 
100 consecutive cases of surgical induction of labor for real or sus- 
pected disproportion among primiparas. The stillbirth rate was 20.8 
per cent and the forceps rate was 35.8 per cent. Evidently this so-eaUed 
prophylactic treatment of disproportion raises obstetric problems more 
difficult and dangerous to solve than the one it is supposed to correct. 

Conclusion 

The management of a primipara with an unengaged vertex calls for 
a display of keen diagnostic acumen and technical skill. The average 
physician has not had adequate experience to conduct such cases junp- 
erly. Therefore consultation should be sought for and obtained either 
before the onset of labor or during the first twelve hours of labor. Each 
patient can then be correctly grouped and treated accordingly. 

In the presence of relative cephalopelvie disproportion, a trial of 
labor may be given. The duration of the trial must Ije governed by the 
patient’s progress, the obstetrician’s skill with operative measures, and 
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the environment (hospital oi’ home). Onr experience at IMorrisania 
City Hospital indicates that tlie trial of labor should not exceed twenty- 
four hours unless there is little hope of obtaining a live and healthy 
baby, or cesarean section is contraindicated. By adhering to this plan, 
the fetal mortality will be greatly reduced without adversely affecting 
the mateiTial outcome. 

The authors u-ish to acknowledge the very helpful assistance of Dr. Milton J. 
Goodfriend in the preparation of this paper. 
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THE HISTOLOGIC APPEARANCE OF THE ENDOMETRIUM 
DURING LACTATION AMENORRHEA AND ITS 
RELATIONSHIP TO OVARIAN FUNCTION- 

Paul Topkins, M.D., Brooklyn, N. Y. 

(From the Kings County Hospital, Department of Gynecology and OhstetriosJ 

I T IS a common observation that during the amenorrheic phase of 
lactation, conception occurs with relative infrequency. This clinical 
fact has led to the belief that during lactation amenorrhea, as in other 
types of amenorrhea, the ovulatory phenomenon is held in abeyance. 
The fact that some women do conceive during this period has brought 
up the question of the degree of suppression of ovarian activity. Is ovu- 
lation completely inhibited, and if so, what is the probable explanation 
of this inhibition? With this question the present study is directly con- 
cerned. 

Of the numerous methods used to determine the presence of ovulation 
in women the one which has received most universal application is the 
histologic study of endometrial biopsy specimens. It has been generally 
conceded that formation of a progestational endometrial pattern is con- 
clusive evidence that ovulation has taken place. Similarly, the absence 
of progestational changes implies that ovulation has not occurred, al- 
though it does not prove it.^ Failure of ovulation cannot be definitely 
established as a fact without microscopic study of the ovaries,^ unless 
it is assumed that ovulation is invaluably followed by luteinization, which 
may not always happen,® and that luteinization always produces a secre- 
tory endometrium. This last supposition has not been confirmed by 
studies of pregnanediol.^'® Nevertheless, the role of endometrial biopsy 
in excluding the occurrence of ovulation has been well summarized by 

‘Thesis submitted to the Faculty of the Graduate School of Medicine of the 
University of Pennsylvania, toward the requirements for the degree of Master or 
Medical Science (M.Sc.[Med.]) for graduate work in Gynecology and Obstetrics. 
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Rock." "If biopsies, repeated at perhaps weekly intervals, aU reveal 
proliferating endometrium, one may say that ovulation is absent, and 
that the ovaries give rise to a succession of follicles which function for a 
time and then regress without rupture.” In this investigation an at- 
tempt was made to approach as closely as possible fulfillment of this 
requisite. 

Very little work has been done in the study of endometrial biopsies 
during the period of lactation. Kurzrok, Lass, and Smelser® took pre- 
menstrual endometrial specimens from regularly menstruating laetating 
women. Of a total of 194 biopsies, tliey found that only 45 per cent 
showed secretorj' changes. Griffith and McBride® obtained biopsy speci- 
mens from 21 normal laetating women at intervals of three to twenty- 
four weeks post partum and found that only one woman ovulated prior 
to the resumption of menstruation. This present investigation is con- 
fined to the period of lactation amenorrhea, biopsies having been taken 
from as early as six weeks to as late as thirty-one weeks post partum. 
Only one specimen was taken prior to the sixth week and this was done, 
inadvertently, at the fourth week. To invade the uterine cavity sooner 
than six weeks post partum was regarded as inadvisable because of the 
risk of infection. It has been shown that although regeneration of the 
endometrium outside of the placental site is completed by the end of the 
third week post partum, the placental site itself does not entirely dis- 
appear until the end of the seventh week.^® 

Procedure 

All biopsies were taken in the out-patient department, with a very 
small, sharp curette, longer, but no wider than a No. 1 Sims’ curette. 
This instrument was found to be preferable to the suction curettes com- 
monly used, not only because the sharp curette induced less pain, but 
also because it yielded better specimens of endometrium. An attempt 
was made to procure one representative strip of endometrium, from the 
fundus to just above the level of the internal os. Only in cases of hypo- 
plasia was more than one stroke of the curette necessary. No anesthetic 
was used. Antisepsis consisted in the application of iodine to the outside 
and inside of the cervix. No case of infection occurred. From each 
woman included in this study, at least four acceptable biopsy specimens 
were obtained; those women from whom three or fewer specimens were 
obtained were excluded. Thus, 145 biopsies, taken from 28 women, were 
suitable for study. The patients varied in age from 18 to 38 years, the 
majority being in their twenties. There were 8 Negresses and 20 white 
women. All were gyneeologically normal and had had regular menstrual 
cycles. Biopsies were taken as often as possible, sometimes as often as 
every week, as is shown in Table I. 

Results 

Of the 145 specimens, 136 (94 per cent) were estrogenic; 9 (6 per 
cent) were progestational. All the progestational endometriums were 
associated with the onset of the first menstrual flow, as shown in Table 
II. In Case 19 the flow began four hours before the biopsy was done. 



50 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Table I. Results of 145 Endo.metuial Biopsies 


CASE 

AGE 

COLOR 

PAPJTY 

NO. OF 

biopsies 

WEEKS POST PARTUM 
AVIIEN BIOPSY AVAS 

TAICEN 

ESTRO- 

GENIC 

PROGES- 

TATIONAL 

1 

21 

B 

ii 

4 

6-8-10-14 

4 

0 

2 

24 

B 

ii 

4 

9-13-15-21 

4 

0 

3 

24 

W 

i 

4 

12-1-1-16-20 

3 

1 

4 

27 

W 

i 

5 

10-12-16-18-20 

5 

0 

5 

25 

W 

i 

4 

6-9-12-15 

4 

0 

G 

18 

W 

i 

4 

10-16-19-23 

4 

0 

7 

25 

B 

i 

4 

0-9-11-13 

4 

0 

8 , 

27 

W 

ii 


6-7-9-12-17-20-28 

7 

0 

9 

22 

B 

i 


7-8-10-12-15 

4 

1 

10 

32 

IV 

ii 


7-8-10-13-24 

4 

1 

11 

38 

B 

vi 


10-15-18-22-26-30-31 

7 

0 

12 

26 

W 

iv 

9 

8-9-11-14-17-20-23-26-29 

9 

0 

13 

20 

B 

i 

6 

7-8-10-12-16-18 

5 

1 

14 

26 

W 

ii 


8-11-18-28 

4 

0 

15 

25 

IV 

iii 


7-8-10-12-15 

4 

1 

16 

38 

w 

rii 


0-8-9-12-15-19-23-20 

8 

0 

17 

21 

B 

i 


0-8-10-13-17 

4 

1 

18 

27 

w 

ii 


5-0-8-10-16-20-21-22 

8 

0 

19 

19 

B 

i 

6 

7-8-9-11-13-16 

5 

1 

20 

24 

W 

ii 

6 

7-8-9-11-14-17 

5 

1 

21 

33 

B 



8-9-10-13-16 

0 

0 

22 

36 

W 



7-8-9-11-13 

5 

0 

23 

33 

W 



6-7-8-11-14 

5 

0 

24 

22 

w 



8-9-10-12 

4 

0 

25 

19 

w 



8-9-10-11 

3 

1 

26 

31 

w 



4-5-G-7 

4 

0 

27 

24 

w 



6-7-8-9 

4 

0 

28 

32 

w 



6-7-8-9 

4 

0 




1 

145 1 


136 

9 


Table II. Tiaie Relationship Between the SeotvEtoey Endoaietbiujis and Onset 

OP Menstruation 


CASE 

ENDOMETRIUM 

ONSET OF FIRST JIENSTRUAL FLOW 

3 

Early progestational 

2 days after biopsy 

9 

Late progestational 

1 day after biopsy 

10 

Late progestational 

3 days after biopsy 

13 

Early progestational 

10 days after biopsy 

15 

Mid progestational 

5 days after biopsy 

17 

Late progestational 

1 day after biopsy 

19 

Late progestational 

4 hours prior to biopsy 

20 

Late progestational 

7 days after biopsy 

25 

Early progestational 

4 days after biopsy 


The endometrium of this patient is demonstrated in Fig. 1. In Case 13 
the first period began ten days after the specimen (Fig. 2) was taken. 
In the 7 other cases the flow began in from one to seven days after biopsy. 

Of the 136 estrogenic endometriums, 20 (15 per cent) were very poorly 
developed and were diffieult to obtain. Most of them showed only dis- 
torted epithelial fragments, a small amount of stroma, vdth few, if any, 
small glands. These poorly developed estrogenic specimens have been 
classified by various investigators as “hypoplastic, “ atrophic 
and “hypoestrogenic.”^ A typical specimen is reproduced in Fig. 3. 
Occasionally, however, an intact specimen of endometrium, together 
with some myometrium, shoAved very poor estrogenic stimulation, and 
closely resembled a typical postmenopausal section of endometrium. In 
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Fig. 1. 


Fig. 1. — Case 19. Late progestational endometrium, taken four hours after the 
onset of the first menstrual period. A large part of the tissue is devitalized. (XlOO.) 

Fig. 2. — Case 13. Early progestational endometrium, taken ten days prior to the 
first menstrual period. (XlOO.) 



Fig. 3. Fig. 1. 

Fig. 3. — Case IS. Hypoplastic endometrium, taken ten weok.s post partum. Tliis 
picture prevailed until the twenty-second week, when a proliferative endometrium 
Was obtained. (XlOO.) 

Fig. i . — Case IG. Atrophic endometrium, taken six weeks post partum. Tlio 
endometrium is very thin, the stroma dense and compact, containing only a few 
small glands just above the myometrium. (XlOO.) 
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these the stroma was fairly dense, showing very few small glands, and 
the entire endometrium was very thin. This is sliown in Fig. 4. The 
poorly developed estrogenic endometrium occurred in only 8 out of the 
28^ women studied. Of the 20 specimens, 14 occurred in 4 women and 
6 in the other 4 ^yomen, as is shown in Table III. They appeared at 
various times during the amenorrhea, sometimes at the beginning, at 
other times toward the end, but most often in the middle. In all cases 
their occurrence was onlj'’ temporary. 
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Fig. 6. Fig-. 6. 

Fig. 5. — Case 6. Early proliferative endometrium, taken ten -weeks post partum. 
This picture is identical to that seen at about the end of the first -week of the normal 
menstrual cycle. (XIOO.) 

Fig. 6. — Case G. Early proliferative endometrium, showing the loose, avascular 
stroma with spindle-shaped cells, the columnar glandular epithelium with large dark 
nuclei. (X400.) 


Table III. Distkibtjtion and Duration op the 20 Specimens op Endometrial 

Hypoplasia 


CASE 

NO. OP HYPO- 
PLASTIC ENDO- 
METRIUMS 

WEEKS POST 

PARTUM 

NO. OP 

PROLIFERATIVE 

ENDOMETRIUMS 

WEEKS POST 
PARTUM 

11 

3 

18-22-26 

4 

10-15-30-31 

12 

3 

14-17-20 

6 

8-9-11-23-26-29 

15 

1 

10 

3 

7-8-12 

16 

4 

8-9-12-15 

4 

6-19-23-26 

18 

5 

8-10-16-20-21 

4 

5-6-21-22 

20 

2 

7-8 

3 

9-11-14 

21 

1 

8 

4 

9-10-13-16 

22 

1 

13 

4 

7-8-9-11 


Of the 136 estrogenic endometriums, 116 (85 per cent) were fairly 
weU developed, presenting all the characteristics of the midfollicular 
phase of development, as is seen at the end of the first week of the 
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Fig. 7. Pig. S. 


Fig. 7.— Early proliferative endometrium, taken from a normal, regularly menstru- 
ating, fertile woman two days after cessation of flow. (xlOO.) 

Fig. 8. — Late proliferative endometrium, taken from the same patient twelve days 
after cessation of flow, three days after regularly occurring "mittelschmerz.” 
(XlOO.) 



Fig. 9. 



Pig. 9. — Late secrctoiy endometrium, taken from the same patient three day.v 
prior to flow. Compare the cvclic cliangcs in Figs. 7, S, and 9 to the static pictures 
of Pigs. 10, 11, 12, and 13. (XlOO.) 

Pig. 10. — Case 27. Early proliferative endometrium, taken si.v weeks post partmn 
during lactation amenorrhea. Compare with Fig. 7. with which it is identical in 
appearance. (XlOO.) 
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menstiaial cycle. A representative specimen is shown in Figs. 5 and 6, 
taken ten weelis post partum. Tlie glands were always simple tubular, 
usuallj’- round on section, relatively small and undilated. They were 
generally, but not invariably, constant in size, and most often fairly 
widely separated. In most instances, with low magnification (XlOO), 
about 10 to 12 glands per field were present, but sometimes t-wice as 
many. The glands were lined by moderately high columnar epithelium 
containing relatively large dark-staining nuclei located at varying levels 



Pis. 11. Fig. 12. 

Pig. 11. — Case 27. Early proliferative endometrium, taken seven weeks post 

partum. Identical in appearance to Fig. 10. (XlOO.) 

Pig. 12. — Case 27. Early proliferative endometrium, taken eight weeks post 

partum. Compare with Pigs. 10 and 11. (XlOO.) 
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Fig. 13. — Case 27. Early proliferative endometrium, taken nine weeks post partum. 
These last 4 figures demonstrate the static nature of the endometrium during lacta- 
tion amenorrhea. (XlOO.) 
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of the cells, giving at times the so-called “piled-tip” appearance. The 
nuclei, as a rule, occupied about one-half of the cell. The stroma was 
usually very loose and relatively avascular. The stromal cells were 
mainly spindle-shaped witli scanty ej'toplasm and, very often, eiongated 
nuclei. This endometrial phase has been classified as “regular estrin,”^® 
“early proliferative,”"’^®’^" “early follicular, “follicular,”^® and 
“normal estrogenic.”^ This picture was constant throughout the period 
of amenorrhea, and except for the instances of hypoplasia, showed no 
variance. The cyclic endometrial changes of a normal, fertile, regularly 
menstruating woman are shown in Pigs. 7, 8, and 9, and, in contrast, 
the static nature of the endometrium of lactation amenorrhea is shown 
in Pigs. 10, 11, 12, and 13, taken at weekl.y intervals. The persistence 
of this picture, therefore, would place it in Herrell and Broders’^® “per- 
sistent earty proliferative phase” or in Hamblen’s^® “phase of irregular 
estrin action.” 


Discussion 


The Endometrium and Ovaria/ti Function. — HerrelP® has stated, ‘ ‘ The 
ovary, unlike most endocrine glands, has a mirror in which it reflects its 
activitjL This mirror of ovarian activity is the endometrium. ’ ’ During 
lactation amenorrhea, according to this study, the endometrium is in a 
state of “undifferentiation.” Ovulation, therefore, is probably absent. 
Furthermore, the endometrium is usually (85 per cent) in a state of 
‘ ‘ early undifferentiation, ” as is seen during the first week of the normal 
menstrual cycle. This suggests that the ovarian follicle is not fully 
developed. The identical appearance of serial biopsy specimens, many 
of which were taken at weekly intervals, implies that the follicle is 
neither maturing nor regressing, that the ovarian cyclic changes have 
been replaced by a condition of “follicle stasis.” However, the occur- 
rence of endometrial hypoplasia in 15 per cent of the specimens shows 
that follicle regression may take place. The fact that the state of hypo- 
plasia is only temporary imiilies that following involution of one follicle, 
another has begun to develop. That a typical hypoplastic endometrium, 
as has been found here, may be merely a temporar 5 '- phenomenon, has an 
important clinical implication. Herx’ell and Broders,^® for instance, 
claim that such an endometrium is indicative of a bad prognosis, regard- 
less of the type or duration of therapy. This statement is true only be- 
cause of the ineffectiveness of our present tlierapeutic endocrine prep- 
arations, not because of the inherent impossibility of restoring normal 
ovarian function. 

The endometrial findings in lactation amenorrhea differ in no way 
from those in amenorrhea caused by endocrine imbalance. Thus, accord- 
ing to Eock, Bartlett, and Matson,®® out of 77 biopsies taken from 54 
amenorrheic women there were only 8 secretory endometriums, the others 
being either proliferative or hypoplastic. They say that “ovulation in- 
frequently occurs in patients who arc habitually amenorrheic.” Kolz 
and Parker^® have stated that “in amenorrhea the endometrium is 
usually in a state of follicular arrest or atrophy — no luteal phase is pres- 
ent. ” Eock and Bartlett^’^ have claimed that “the estrogenic phase of 
endometrial development may persist almost indefinitely without men- 
struation,” and found that 5 out of 16 proliferative endometrial siieci- 
mens were taken more than one year after the last menstrual ])crio(l. 
These authors believe that from all endometriums Avhere secretory 
change-s have appeared, menstrual flow will invariably occur. Of over 
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300 secretory biopsy specimens they found only two eases which were 
not followed within sixteen days by menstrual flow, and in one of these 
menstruation occurred twenty da.ys after biopsy. 

These findings are in accord with tliose of tliis study, in which the 
occuiTence of a progestational endometrial pattern was invariably asso- 
ciated with the onset of the first menstrual period. 

Thus, study of endometrial patterns during lactation amenorrhea 
demonstrates that in the amenorrheic state there is inhibition of ovarian 
activit}'’, the follicles failing to matui’e to the point of rupture. 

Lactation and Ovarian Inhibition . — The anterior lobe of the pituitary 
gland elaborates a hormone, pi'olaetin, extracted from the urine of lac- 
tating women, which has been shown to be galactogenic in guinea pigs, 
rabbits"" and monkeys, but not definitely in human beings (note the 
conflicting reports of Steu’art and Pratt-' and Kenn}’- and King^''). 
Prolactin, moreover, has been found to possess definite inhibiting power 
on gonadal function in lower animals. Inhibition of the estrus cycle in 
rodents with the use of prolactin has been clearly demonstrated."®'^® 
That this antigonadal action is by way of inhibition of the hypophysis 
has been demonstrated by Bates, Riddle, and Bahr.'® Thej" have sho^vn 
that when used alone prolactin induces gonadal atrophy in adult pigeons. 
However, when used simultaneously with the pituitary follicle-stimulat- 
ing hormone, prolactin produces gonadal atrophy only Avhen the concen- 
tration of follicle-stimulating hormone falls below the level necessary to 
maintain gonadal action. 

Other investigators®®’ have shown that the estrus-inhibiting action 
of prolactin is due to contamination with the luteinizing hormone (also 
found in the urine of lactating women). They claim that the lutein- 
izing hormone, or some similar substance, is responsible for lactation 
amenorrhea in women, and suggest the possibility of its use in the treat- 
ment of dysfunctional uterine bleeding. If true, the estrus-inhibiting 
effect of luteinizing hormone must be directly on the genital tract, rather 
than through the intermediary corpus luteum. This is proved by the 
fact that destruction of the corpora lutea in lactating rats does not 
intei’fere with diestrus,®® and by the failure of administered progesterone 
to affect the estrus cycle of rats.^® Furthermore, it is reasonable to as- 
sume that if the luteinizing hormone were responsible for lactation 
amenorrhea ovulation would be present, which is not the case. 

Whether the lactating mammary gland itself produces an internal 
secretion Avhich inhibits ovarian activity has not been conclusively estab- 
lished. The experiments of Cherry®® have shown that the ovarian cj^cle 
can be inhibited by the use of extracts of lactating mammaiy gland. 
He has noticed absence of corpora hemorrhagica and corpora Intea in 
rabbits and albino rats following administration of these extracts. That 
lactating mammary gland extract, like prolactin, inhibits ovarian activity 
by suppressing the gonadotropic activity of the anterior pituitarj^ gland 
has also been proved by that investigator. He has found that adminis- 
tration of gonadotropic substance, in the form of placental extract, 
produces corpora hemorrhagica and lutea in the experimental animals. 
When combined with lactating mammary gland extract, however, gonado- 
tropic substance produces neither corpora lutea nor corpora hemorrha- 
gica. Cheriy treated 50 women having dysfunctional uterine bleeding 
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with this laetating mammary gland extract and found that practically 
all the patients imiiroved. One patient, who was overtreated, developed 
amenorrhea. 

It must be borne in mind that the action of both prolactin and lac- 
tating mammaiy gland extract on the ovarian cycle in the human being 
has not been proved as yet. That the human ovarian cj'^cle is inhibited 
by the phenomenon of lactation must be inferred not only by the results 
of animal experimentation, but also by the clinical evidence derived 
from endometrial stud 3 L No reliable statistics are at present available 
in regard to the frequenej’- of ovulation in noi’mal, regularlj'^ menstruat- 
ing, fertile women. Rock, Bartlett, and Matson^® have shovm that in a 
studj’- of 392 women of low fertility only 9.1 per cent had anovulatoiy 
menstruation. Kurzrok, Lass, and Smelser® have shown that of 47 regu- 
larly menstruating, laetating women, 55 per cent had anovulatorj’- flow. 
This investigation has shown that in the amenorrheic period of lactation 
ovulation does not occur. Therefore, the lactation phenomenon is in 
some w'aj^ responsible for the suppression of ovarian function. The 
experiments mentioned above seem to show that this suppression is due 
to inhibition of the gonadotropic activity of the hj’^pophj'sis, by pro- 
lactin or bj'- some hormone elaborated bj’- the laetating mammarj’- gland 
itself. 

Summary 

1. A total of 145 endometrial biopsies was done on 28 normal lactat- 
ing women during the period of lactation amenorrhea. 

2. Of the 145 specimens, 9 (6 per cent) showed progestational changes, 
and all these were associated %vith the onset of the first menstrual flow. 

3. There were 136 specimens (94 per cent) which showed estrogenic 
changes, and of these, 20 (15 per cent) were hjyoplastic. 

4. The relationship between the endometrial findings and ovarian 
function is discussed. 

5. The relationship between lactation and ovarian fiuiction is con- 
sidered. 

Conclusions 

1. The endometrium during the period of lactation amenorrhea is 
similar to that found in amenorrhea caused bj* other factors; it shows 
diminished estrogenic stimulation. 

2. During lactation, the ovarian c.vcle is suppressed. This suppression, 
as shown bj^ the work of Kurzrok, Lass, and Sraelser, is incomjilete 
during lactation menstruation. During lactation amenorrhea this inhilji- 
tion, as shown b.v this investigation, is complete. 

3. The inhibition of ovarian activity results from suppression of the 
gonadotx’opic activity of the hj'poph.ysis, as is shown b.v animal exjxcri- 
mentation. 

4. The suppression of pituitarv gonadotropic activity, in turn, is due 
to the action of prolactin or else to an internal secretion of laetating 
mammary gland not as .vet isolated. 
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Stevenson, Stuart S.: Possible Ariboflavinosis in a Premature Infant, Yale J. 

Biol. & Med. 14: 6, 1942. 

A premature, 1990 Gm. infant, bom of a white mother and Negro father, is re- 
ported to have developed yellow incrustations at the mucocutaneous border of the 
lips on the thirteenth day of life. The baby was fed on half skimmed milk formula, 
with dextro-maltose added. In addition the infant received orange juice and oleum 
percomorphum. After observation for two days, treatment with 3 mg. of riboflavin 
daily was started. The lesion largely disappeared in twenty-four hours. The infant 
was discharged well at four and one-half weeks. No riboflavin excretion tests were 
done. 


L. M. Hellman 



THE KEUKENBERG TUMOR 


A Critique, With the Report of an Additional Four Cases, Including 

the Smallest on Record 

Sidney M. Copland, M.D., F.A.C.S., and S. Harvey Coliun, M.D., 

New Orleans, La. 

(From the Departments of Surgery and Pathology, Touro Infirmary) 

F rederick KRUKENBERG,’ in 1896, described a peculiar type 
of ovarian tumor, theretofore unknown, which has since become as- 
sociated with his name. He described five eases at that time under the 
title of "fibrosarcoma ovarii mueocellulare carcinomatodes” and stated 
that the tumor was usually bilateral, of considerable dimensions, main- 
taining the form of the ovary, of ni 3 ’'xomatous appearance and fre- 
quently accompanied b\'' ascites. Mieroseopieallj'-, the structure pre- 
sented a characteristic "signet ring” cell, spread out between a richlj’ 
cellular connective tissue stroma so as to suggest an origin from stroma 
cells or endothelium. Krukenberg was of the opinion that this type 
of growth represented a primary tumor of the ovaiy, endothelial in 
origin and was a type of sarcoma. He failed to note the close resem- 
blance of these tumors to secondary carcinoma of the ovaiy. 

In 1902, Schlagenhaufer,^ closely followed bj’- Wagner^ and Romer,^ 
stated that the Krukenberg tumor could be reproduced by secondaiy 
carcinoma from the abdominal organs and that_ the great majority of 
such ovarian tumors are secondary to tumors in other organs. This 
observation was modestlj^ stated, for relatively few primary Kruken- 
berg tumors have been reported, notably those bj' Schenk,'^ Glockner,® 
Marehand,^ Sternberg,® Frankl,® Neumann,^® Rosthorn,^^ kliner,®® 
Outerbridge,^^ and Andrews.^- Ewing^® states, "I believe that the pure 
Krukenberg tumor is alwaj's secondary and that the primaiy car- 
cinomas presenting this structure regularly jdeld areas of a different 
type.” However, it does appear that there is a primaiy type of 
Krukenberg tumor and the most recently reported, that of Andreivs,'- 
was substantiated by studies of Novak.^^ 

Sehlagenhaufer- also revealed that the Krukenberg tumor was not 
a sarcoma but a carcinoma and that it was of epithelial origin. Tlie 
typical Krukenberg tumor which he observed was a metastatic growth 
from a mucous cell carcinoma of tlie pj^lorus. Kaufman*^ has found 
"Krukenberg tumors” of the ovaiy at autops.v and from that finding 
predicted that an occult primaiy carcinoma of the stomach was pres- 
ent. This type of observation has not been unusual, for such instances 
have been reported bj'- Stickel,^® Cohn,’' Huss.v,’® Sandrock,’-' Paul,'" 
Ulesko-Stroganoff,-'' Hartman and Jtctzger.-' and van dor Perk.-- in 
one of the original cases described by Krukenberg the patient was 
operated upon two jmars later for a tumor of the uterus and revealed 
the same type of structure as present in the original ovarian growth. 
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Selilagenhaiifei‘“ quoted this case in ]902. IMajor"’’ I'eported a Kniken- 
berg tumor of the ovary which appeared to he jirimary at the time of 
autopsy but serial sections of the stomach revealed a gasti’ic carcinoma. 
Because of such instances as the above, Polanno'' and Papaioannou^” are 
of the opinion that some skepticism should be manifested in relation 
to many tumors which have been described as primary endotheliomas 
of the ovaries. 

Incidence 

There appears to be a marked increase in the incidence of the ICruken- 
berg tumor. Several factors should he analyzed before any conclusion 
can be made. Major, in a survey of the literature up to 1918, reported 
55 authentic cases and Fallas’” brought the survej’’ up to 1929 by re- 
porting 23 additional eases thus making a total of 78 eases in the 
thirty-three years following Krukenberg’s classic treatise. Since this 
time, there have been 77 eases reported, including the four in this paper, 
over a period of thirteen years. It is easy to visualize that about 50 
per cent of the cases in the literature have occurred in the past thirteen 
years of a forty-six-year period. This increase may be due to any one 
or a combination of several factors. Autopsies are increasing in num- 
ber. More medical journals exist today than formerly and more re- 
ports are written. There appears to be an increase in the incidence 
of carcinoma of the stomach, and since this is the predominant primary 
site for Krukenberg metastases, it is onlj" logical to assume the inci- 
dence of metastases to be higher. 

The tumor can appear at any age; the youngest on record is Chap- 
man’s case,^^ occurring in a girl of foiu’teen years. One patient in our 
series was sixty-six years of age, the oldefst on record. It is logical to 
assume that most cases will occur in that age group in Avhich the most 
frequent primary tumor, namely carcinoma of the stomach, is likely to 
appear. It has been suggested by Shaw^® that ovaries of women in the 
child-bearing period offer a most fertile field for carcinoma cells and that 
their connective tissue stroma can react in an extraordinary embryonic 
manner to the presence of cancer cells in the neighborhood. However, 
the previous explanation appears more reasonable. 

Race does not play an important role, for cases have been reported 
in the black race as in the white. No reports have emanated from the 
yellow race. Gordon^® reported one of the earlier cases occurring in a 
Negress; however, it does appear to be less frequent in the colored race. 

The incidence of the tumor is as high in single as in married women, 
and multiparity does not appear to play a role. 

Pathology 

Gross. — The tumor usually occurs bilaterally and as a rule is of mod- 
erate or large size; however, at times these growths may be so small that 
they are overlooked grossly as is demonstrated in this paper. While they 
maintain to a marked degree the general shape of the ovary, lobulation 
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is at lijiies present, sometimes associated ivith cystic areas. The sur- 
rounding capsule is usually smooth outward!}’- and does not become ad- 
herent to surrounding structures. The cut surface varies in appearance 
and texture, being firm to spong}'- in consistency with myxomatous or 
gelatinous areas. At times there may be cyst formation or degenerative 
changes with hemorrhage. 

Microscopic . — Krukenberg placed emphasis on small or diffuse groups 
of large polyhedral or rounded cells with mucoid contents, compressing 
the nucleus into a signet ring shape. In the diffuse areas, the cells are 
intimatelj^ mingled with the stroma, suggesting origin from stroma cells 
or endothelium. This fact caused Krulcenberg to mistake the origin 
of the tumor as was previously pointed out. Actually the microscopic 
picture is quite as variable as that of the gross. The stroma may be 
film, riclily cellular, edematous, or genuine!}'- myxomatous ; the epithelial 
elements occurring as clusters of acini, tliough always in the true 
Krukenberg tumor showing varying degrees of mucoid changes. The 
mucoid material at times breaks througli tlie cell membranes and becomes 
scattered in the stroma. The original gland pattern may be entirely 
lilotted out in certain areas. The feature most often stressed in the 
microscopic picture is the signet ring cell engorged with mucoid ma- 
terial as described by Krukenberg originally. 

The four eases presented show vaidous characteristics of the Kruken- 
berg tumor which will be commented upon following eaeli report. 

Case 1. — Miss A. C., a Avhite female, 66 years of age and unmarried, 
was admitted to Charity Hospital on Dec. 18, 1937, with a chief com- 
plaint of profuse vaginal bleeding. She had not menstruated in the past 
twenty years. She had suffered from chronic cholecystitis for the past 
ten years and had lost 30 to 40 poimds in the past six months. Vaginal 
examination revealed a uterus that Avas enlarged and fixed. The cervix 
uteri Avas smooth and not eroded. A small mass Avas palpable in tlie 
right loAver quadrant. The preoperath’-e diagnosis AA’as carcinoma of the 
body of the uterus. Operation on Dee. 21, 1937, rcA’-ealed ascites, a 
stomach that Avas atropliied and infiltrated AAUth a scirrhous type of 
malignancy. The uterus AA’as slightly enlarged and displaced toAvard t!ie 
right by a large right ovarian tumor. Tlie entire peritoneal caAuty AA’as 
involved by the malignant seeding and the Avound aa’rs closed. The 
patient died on Jan. 7, 1938. Autopsy reA’-ealed a scirrhous carcinoma 
of the stomach (Fig. 1) Avitli carcinomatosis of the peritoneal caAuty. 
The right ovary Avas the onl}^ one iiiA'-olved b.y metastases. Grossly, it 
still maintained the shape of tlie OA’-ary. Sections revealed hyperplasia 
of the normal elements. Thi’oughout the section Avere seen large, pale, 
signet ring cells AA’ith the nucleus at the periphery (Fig. 2). Ollier areas 
Avithin the OA’aiy shoAA’ed a slight glandular arrangement of malignant 
epithelial cells. 

Comment 

This case demonstrates llie A'ai ialion in age Avherein one may cncounler 
the Krukenberg tumor. The primary lesion, the stomach, Avas not recog- 
nized and the presenting symptoms Avere presented by a melaslatic site. 
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the ovary. This is not unusual, for Leffel, Jr., and otliers’’® reported 
such an occurrence in 14 instances out of a possible 44. 

Case 2. — Mrs. M. P., a ivhite female, 05 .years old, was admitted to 
Charity Hospital on Sept. 4, 1939. She was previously in the hospital 
on June 13, 1939, and was diagnosed as having a bleeding gastric ulcer. 



Fig. 1. — Scirrhous carcinoma of stomach procluciiiff Krukenberg tumor in Fig. 2. Note 
single cancer cells in abrotic stroma (low power). 
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At that time the diagnosis v'as confirmed by x-ray, and she Avas placed 
on an ulcer regime. One month later, she was seen in the Gynecological 
Clinic and a diagnosis of “oAmrian cj^st, most probably papillo-cyst 
adenoma” Avas made. On Sept. 7, 1939, a laparotomy Avas performed. 
Ascites AAms iiresent. Carcinomatosis of the peritoneal cavity Avas pres- 
ent. A bilateral sa]pingo-ooplioreetom.y Avas done. The specimen con- 
sisted of tAvo OA'aries and tAvo tubes, Amiy much enlarged and consisting 
for the most part of tumor tissue Avhieh Avas firm in consistency, grayish 
Avhite, and possessing a graj”- nodular outer surface. Cut sections of 
the tumor areas shoAved the outer border to be composed of yelloAvish 
Avhite tumor. The inner portion Avas edematous, cystic, and also ap- 
peared to contain areas of malignancy. Attached to both of these 
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Case 3. — ^Miss V. D., a 24-year-old white female, was admitted to 
Toiu’o Infirmary on July 25, 1936, Avitli a diagnosis of acute pehdc 
peritonitis. She was treated conservatively, and died six days later. 
Autopsy revealed that the primary cause of death was an adenocarci- 
noma of the rectum with a perforation and peritonitis. 



Pig. 4. — ^Rectal carcinoma giving' rise to bilateral Krukenberg tumors (Fig. 5). Note 
tendency to form signet rings in primarj' tumor (low power). 



g Tvpical Krukenberg tumor, same in both ovaries, from primary rectal car- 

■ ■ cinoma (low power). 
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During the course of a complete autopsy, the ovaries were found 
to be replaced by two large tumors. The tumors were firm in con- 
sistency and quite irregular. The external surface was covered 
with purulent material. The right tumor measured 11 by 5 by 6 cm. 
and the left measured 6 by 4 by 6 cm. The tumors cut with increased 
resistance and the cut surfaces were j^ellowish white in color and very 
gelatinous. It appeared quite cellular. Histologic sections through 
the primary rectal tumor (Fig. 4) showed the presence of typical col- 
loid cai’cinoma with some attempt at signet ring formation Avith glandu- 
lar acini bathed in mucus. Sections through the oAmrian tumors (Fig. 
5) shoAved an edematous stroma suppoi’ting numerous signet ring cells 
and occasional glandular acinar formations. The cell type Avas charac- 
teristic of Krukenberg’s tumor. 



Pig. G. — Scirrhous carcinoma of stomach giving rise to bilateral small Krulcenberg 
tumors (Pigs. 7 and S) (low power). 


Comment 

The primary site Amries in this instance, the rectum being the original 
focus. Cases haA^e been reported secondary to groAA'ths in the gall blad- 
der, small intestines, large intestines, stomach, and breast. rioAvever, tlie 
stomach is the primary focus in the prepondering majority of iustaiiccs. 
This is so true that Avlien one considers Avhether or not a malignancy 
of the abdominal viscera is operable or not, one shonld palpate the 
OAnries to determine if metasta.ses are present. 

Case 4. — ]\Iiss B. L., 36 years of age, Avas admitted to Touro Infirmary 
on Jiily 6, 1941, AA’ith a diagnosis of carcinoma of the slomacli. Her first 
gastric complaint occurred only three AA'ceks prcAdously on June 14, 1941. 
At operation, a diffuse linitis plastica type of gastric malignancy Avas 
found, and a subtotal gastrectomy Avas performed. Histologically, the 
groAvth Avas a seirrlious carcinoma (Fig. 6). TJie patient died on Aug. 
7, 1941, thirty-tAA'o days after admission and forty-three days after the 
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first gastric s.ymptoms liacl occurred. Autopsy re^’ealed some malignant 
infiltration of the liead of the pancreas. Tlie ovaries were small, Avrin- 
Ided, and presented some cystic areas, a thickened tunica albuginea and 
mai’ked increase in fibrosis, the fibi’osis gro.s.sly creating the picture simi- 
lar to atrophie changes in the ovary. In both ovaries, on microscopic 
examination, Avere .small Krukenberg tumors (Fig. 7) measuring ap- 
proximately 3 mm. in diameter. The signet ring cells making up these 



Pig. 7. — Krukenberg tumor (3 mm. gross) secondary to .scirrhous carcinoma of stomach. 
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tiiinoi's were identical v/itli some found in tlie gastric carcinoma. The 
germinal epithelium covering the ovary in Ihe section appeared to be 
intact (Fig. S). 

Comment 

These Ivrnkenhei-g tumors are the smallest on record to our Itnowledge 
and were discovered accidentally for the sectioning of the ovary could 
easilj^ liave escaped passing tlu-ough a 3 mm. growth. Again, the 
remarkable rapidity of a Krukenberg metastasis is demonstrated, for 
this one was discovered forty-three days after the initial subjective com- 
plaint due to the primary growtli. With the increasing incidence of 
gastrectomy, one must be more cognizant of ovarian metastases, and the 
surgeon sliould palpate the ovaries before classifying the gasti’ic groAvth 
as having not metastasized. Ascites is not essential to metastasis. The 
fact that the tunica albuginea Avas thickened and intact immediately 
causes one to think that tlie route of metastasis Avas not by continuity 
of tissue but by either the tymphatie or blood stream. In this instance 
the histolog}^ of the original groAATli in the stomach mimicked the struc- 
ture of the ovarian Krukenberg tumor. This has not been the pattern 
that is alAAm3'’s folloAved and Avhieh has been so admii’ably discussed by 
NoAmk^'* Avho states, “When the primary gastrointestinal tumor is of the 
mucoid type it is natural to expect the oAmrian metastasis to have the 
same characteristics. On the other hand in a considerable number of 
reported cases, as Avell as in a number of our oaaui, the primary tumor 
shoAA's no suggestion of mucoid change. Scirrhous carcinomas, and even 
linitis plastica, have constituted the primary foci in many eases in which, 
AAdien transplanted to the ovary, the groAAdh has developed highly mucoid 
characteristics. After all. this need not be Avondered at for mucoid 
changes are frequently noted in scattei’ed areas of gastrointestinal can- 
cers of primarilj' and dominantly nonmucoid tj'pe, not only of the gas- 
trointestinal tract but also of the gall bladder, or breast, either of AA'hich 
may constitute the primary seat of the malignancy in Krukenberg 
tumors. ’ ’ 

A A’^ery controA^ersial phase of the Krukenberg tumor has been the 
route of metastasis from the primary groAvth to the OA^ary. There are 
four possible avenues of metastasis: (1) Lymphatics, (2) blood stream, 
(3) implantation of cancer cells on the ovarian surface by peritoneal 
fluid, (4) direct continuity of tissue. The first possibility is a very 
logical one and appears to be the mode of transmission in the majority 
of cases. Amann®” theorized that the retrogastric and superior lymbar 
l.Amiph nodes are iiiAmded and produce an obstruction of the lymphatic 
stream and as a result there is retrograde migration by the oA’arian 
lymphatics. This theoiy appears all the more plausible for the shape 
of these secondary tumors, CA’^en A\dien quite large, almost invariably 
conforms to the original shape of the OA-ary, as though the iiiATision Avere 
through the medulla rather than the cortex. This is true in Case 4 of 
our series, AAdierein a 3 mm. groAA'th is present in the medulla Avilh a 
thickened, unbroken cortex. IIoAA’OA’ei’, the po.ssibilily of metastases 
being boi'iie through the blood stream cannot be eliminated, especially 
in the face of such CAudence as presented by iMajor,-’’ Avherein ty])ieal 
Krukenberg cells AA'ere found in the inilmonie blood A-e.ssels of a patient 
dying of a Krukenberg tumor. In patients presenting a markedly ad- 
A’anced carcinomatosis of the peritoneal cavity, one visualizes the modus 
operandi as occurring from cancer cells being inqflantcd on the A-arious 
organs by the ascitic fluid. It is difficult to conceiA’c that in the early 
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ease,^ wherein only the stomach and ovary are involved, the cells are 
carried solely to the ovary and no other organ. It is beyond probability 
that such a selective affinity exists. The last mentioned route, continuity 
of tissue, does not appear logical in most cases. This mode of trans- 
mission does appear feasible if the original growth is in a loop of in- 
testine that is in direct contact with the ovaiy. 

Summary 

1. The Krukenberg tumor is a primary or secondary tumor of the 
ovary of epithelial origin, usually bilateral, in Avhich the ovary maintains 
its original shape and is frequently accompanied by ascites. 

2. A primary Krukenberg tumor is rare and can only be classified as 
such after microscopic examination of the various viscera, especially the 
stomach, from which it may metastasize. 

3. The typical cell of the Krukenberg tumor is the signet ring cell. 

4. The route of metastasis is most probabl}’" through the Ijonphatic or 
blood stream. 

5. The ovaries should be examined before the surgeon classifies an 
intestinal tract malignancy as not metastatic. 

6. The incidence of the Krukenberg tumor appears to be increasing. 

7. The primary growth need not possess the same structure as the 
Krukenberg metastasis in the ovary. 

References 

1. Krukenberg, F.: Arch. fUr Geburtsh. u. Gynak. 50: 287, 1896. 

2. Sclilagenhaufer, F. : Monatschr. f. Geburtsh. u. Gjuak. 15: 485, 1902. 

3. Wagner, G. A.: Wien. klin. Wehnschr. 21: 519, 1902. 

4. Eomer, C.: Arch. f. Gynak. 66: 104, 1902. 

5. Schenk, F.; Ztschr. f. Geburtsh. u. Gynilk. 51: 277, 1904. 

6. Glockner, A.: Arch. f. Geburtsh. u. G 3 'nak. 72: 410, 1904. 

7. Marchand: Monatschr. f. Geburtsh. u. Gyiiilk. 50: 117, 1919. 

8. Sternberg, C.: Zentralbl. f. .illg. Path. u. path. Anat. 12: 625, 1901. 

9. Frankl, O.: Arch. f. Geburtsh. u. Gj’nUk. 113: 29, 1920. 

10. Neumann, H. O.: Arch. f. Gynak. 122: 739, 1924. 

11. Outerbridge, G. W.: Am. J. Obst. & Dis. Worn. 64: 925, 1911. 

12. Andrews, C. G.; South. M. J. 27: 597, 1934. 

13. Ewing, James: Neoplastic Diseases, New York, 1928, W. B. Saunders Co. 

14. Novak, E., and Gray, L. A.: Surg., Gjmec. & Obst. 66: 157, 1938. 

15. Kaufman, Edward: Pathologj’, Vol. II, Philadelphia, 1929, P. Blakiston’s Son 

& Co., p. 1578. 

16. Stickel: Arch. f. Geburtsh. u. Gjmak. 79; 605, 1906. 

17. Cohn: Monatschr. f. Geburtsh. u. Gjmak. Marz 31: 333, 1910. 

18. Hussy: Centralbl. f. Gynak. 39: 1508, 1911. 

19. Sandrock: Inauguraldissertation, Gottingen, 1906. Quoted bj^ Kaufman, E.is 

20. Ulesko-Stroganoff: Centralbl. f. Gynak. 31: i049, 1910. 

21. Hartman and Metzger: Paris med. 18: 409, 1911. 

22. van der Perk: Nederl. tidschr. v. geneesk. 1: 21, 1921. 

23. Major, E. H.: Surg., Gjmec. & Obst. 27: 195, 1918. 

24. Polanno: Ztschr. f. Geburtsh. u. Gjmak. 51: 1, 1904. 

25. Papaioannou: Monatschr. f. Geburtsh. u. Gynak. 20; 1904. 

26. Fallas, Koy: Surg., Gynec. & Obst. 49: 628, 1929. 

27. Chapman, T. L.: Surg., Gynec. & Obst. 31: 58, 1920. 

28. Shaw, W.: Proc. Eoj-. Soc. Med. (Sect. Obst. & Gjmee.) 19: 49, 1926. 

29. Gordon, O. A., Jr.: Am. J. Obst. & Gynec. 8: 120, 1924. 

30. Amann, J. A.: Muenchen. med. Wehnschr. 62 : 244, 1905. 



SPEERT: GASTROINTESTINAL ACTIVITY IN FETAL MONKEY 


69 


31. Paul: Inauguraldissortation, Miinchen, 1913 (Amann), Ober Metastatisclie 

Maligne Ovarialtumoren. 

32. Eostliorn: Monatsclir. f. Geburtsh. u. G.yniik. 24: 127, 190G. 

33. Miner, Donald: Surg. Clin. N. America b: 1645, 1926. 

Additional Bibliography 

34. Bell, W. Blair: Brit. M. J. 1: 79S, 1927. 

35. Jarco, J.: Am. J. Obst. & Gynec. 13: 120, 1924, 

36. Leffel, J. M., Masson, J. C., and Dockerty, M. B.: Ann. Surg. 115: 102, 1942. 

37. Masson, J. C.: Am. J. Obst. & Gynec. 27; S25, 1924. 

38. Eun}man, F. G.: J. A. M. A. 103: 1199, 1934. 

39. Masson, J, C.: Am. J. Obst. & Gy^nec. 27: 825, 1934. 

40. Fennel, E. A.: Am. J. Surg. 30; 376, 1935. 

41. Armstrong, M. V., and Wolfe, S. A.: Am. J. Obst. & Gy'NEC. 27: 906, 1934. 

42. Sarson, C. P.: West. J. Surg. 46; 510, 1938. 

43. Horsley, J. S., Jr.: South. M. & S. 96; 272, 1934. 

44. Woodall, C. W.: Arch. Surg. 38: 181, 1939. 

45. Hundley, J. M., Jr.: South. M. J. 24: 579, 1931. 

46. Comando, H. N.: Am. J. Surg. 26: 575, 1934. 

47. Hall, M. E.: Proc. New York Path. Soc. 12: 57, 1912. 

48. Fennel, E. A,: Am. J. Surg. 30: 376, 1935. ' . 


SWALLOWING AND GASTROINTESTINAL ACTIVITY IN THE 

FETAL MONKEY 

Harold Speert, M.D., Baltlmore, ]\Id. 

(From the Carnegie Institution of Washington, Department of Emhrtjology, and 
Department of Obstetrics, Johns Doplcins Dospital) 

I N CONTRAST to the vast and growing body of iinowledge relating 1o 
the physiology of the adult, observations on the functions of the 
various organic systems of tlie fetus are as yet fragmentary and incom- 
plete. The gastrointestinal system is no exception, for despite the spo- 
radic interest whicli lias been accorded fetal gastrointestinal activity for 
at least half a eentuiy, tlie total knowledge which has been amassed is, at 
best, meager. The technical difficulties of experimentation on fetuses 
without seriouslj^ compromising tlieir homeostasis have been lai'gely re- 
.sponsible for the tardy progress which has been made. 

The present report extends to the rhesus monkey observations of 
swallowing and gastrointestinal activity which have been made on 
fetuses of other species, by a higlily pliysiologic althougli not original 
technique. 

In the classical monograiiii published b.y Preyer in 1SS:3, wiiich sum- 
marized the available knowledge of fetal plysiology at tliat time, men- 
tion is made of tlie frequent finding of hair in the stomachs of newborn 
calves and occasionallj" of fetal guinea pigs. Never were the slomaelis 
of term chicks found empty. Morrigia is said to have found hair in the 
meconium of cattle fetuses; and mention is made of the observations 
of Crepin, who found in the stomach of a horse fetus aged seven or eight 
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months a large amount of liorny material of the same composition as 
hoofs. Prejmr came to the conclusion that not only was swallowing a 
normal fetal function, but that the amniotic fluid when swallowed 
plentiful^ served as a food for the fetus. 

Several exiierimental techniques have been used in attempts to demon- 
strate gastrointestinal activity in various embryonic and fetal forms. 
Vrbiteh (1924) injected a suspension of powdered Ijmopodium into tlie 
amniotic sac of chicks at different stages of development and sought the 
powder in the gastrointestinal tract after various periods of time. 
Gastrointestinal motilitj" was found to increase witli the ago of the chick 
embryo. At seven da 3 "s, for example, no powdei- was found in tlie gastro- 
intestinal tract after fortj' liours, whereas at sixteen da.vs powder was 
present in the stomach in one liour and in tlie intestines tliree hours 
after injection. A similar experiment, performed on a twentj’-three-da^’- 
old rabbit fetus, revealed the powder in tlie slomacli and intestines after 
twenty-four hours. 

Other authors, emplojdng different techniques, have likewise demon- 
strated the swallowing of amniotic fluid and intestinal motilit.Y in the 
fetal rabbit. Zuntz (1878), for example, administered a saturated solu- 
tion of sodium indigosulfate intravenously to pregnant rabbits. The 
dye subsequentlj" appeared in the amniotic fluid and in several cases 
in the stomach contents of the fetus, but no other fetal organs were 
stained blue. Despite the ver.v .slow injection of the dye into the ma- 
ternal animal, however, the result was invariabl.v fatal to the mother. 
Similar experiments on rabliits were performed b^' Wiener (1881), using 
more dilute solutions of the same d)m. In tlie fetuses of rabbits killed 
at various intervals up to one hour after injection during the latter half 
of pregnancy, the djm appeared in the amniotic fluid, stomach, and in- 
testines. Little or none of the djm passed into the amniotic fluid during 
the first half of pregnanejL The same autlior (AViener, 1883) injected 
calcium ferrocyanide directlj^ into the amniotic sacs of anesthetized 
pregnant rabbits and dogs. The fetuses were oliserved to make swallow- 
ing movements, and after two or three hours the substance was demon- 
strated in the stomach and intestines bj' means of the Prussian blue re- 
action. Tani (1927) was able to obtain kjmiographie tracings of the 
spontaneous stomach movements of the rabbit fetus weighing 7.5 Gm. 
As the weight increased the movements became more distinct and wider 
in amplitude. 

Spontaneous contractions of the stomach have likewise been observed 
in the fetal eat of 58 mm. Friedman (1936) detected peristaltic and 
antiperistaltic waves and demonstrated the effects of acetylcholine, pilo- 
carpine, atropine, and adrenalin, AVindle and Bishop (1939) have also 
demonstrated prenatal intestinal movements in the cat under conditions 
of rather mai-ked anoxia. Fetuses delivered with the placental circula- 
tion intact sliowed peristaltic movements of the stomach as early as 
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the 35 mm. stage, stTengtli of the peristaltic waves increasing in fetuses 
up to 70 mm. bodj^ length. 

The most complete observations of fetal alimentary activity are those 
on the guinea pig. Yanase (1907) removed guinea pig fetuses at various 
stages of development and observed intestinal peristalsis as earl.y as 
the twenty-sixth or twenty-seventh day. Spontaneous gastric and in- 
testinal peristalsis Avere also observed by Becker and Windle, (1941) 
in the 35 mm. (thirtj’-five days old) fetal guinea pig AAdiich had been 
delivered in a bath of Locke’s solution at 37° C. with the placental circu- 
lation intact, anesthesia of the maternal animal haAung been achieved 
bj'^ anemic decerebration. Peristalsis became progressivelj’’ more active 
throughout the gastrointestinal tract up to about fiftj’' days, but di- 
minished thereafter in the small intestine. Wislocki (1920) injected 
soluble and colloidal dj^es direetlj’' into the amniotie sac of anesthetized 
guinea pigs during the latter part of gestation. Examination of the 
fetuses revealed the coloring matter in tlie stomach one hour after in- 
jection; after a somewhat longer period the dye appeared in the in- 
testines also. Similar observations were also made upon a few cat 
fetuses near term. 

The clearest demonstration of the physiologic nature of swallowing, 
gastrointestinal peristalsis, and defecation by the fetal guinea pig is 
found in the Avell-illustrated recent paper liy Becker, Windle, Barth, and 
Schulz (1940). These authors injected 0.4 to 1 e.c. of a colloidal suspen- 
sion of thorium hydroxide or thorium dioxide into the amniotie sac of 
unanesthetized pregnant guinea pigs after witiidrawing an equal a’-oI- 
ume of amniotie fluid. By means of serial roentgenograms it Avas pos- 
sible to trace the course of the radiopaque thorium through the ali- 
mentaiy canal. The first stomacli sliadoAA^s Avere detectable at forty- 
tAA^o days’ gestation. Tlie rapidity AA-itli aaIucIi tlie tliorium reached the 
fetal stomach increased AAoth age. At forty-tA\'o days, for example, 
tliirty-six hours Avere requii’ed, AA’liereas at term (sixty-six .to sixty- 
seA^en days) x-ray visualization of the fetal stomacli Avas po.ssible tAvo 
hours after injection. The rate at Avliieh the intestinal contents Avere 
propagated likcAvise increased Avith the stage of pregnancy. Defecation 
into the amniotie sac and subsequent meconiophagy AA-ere oliserved as 
normal occurrences in the guinea pig during the last AA'eek of preg- 
nancy. These phenomena are apparently uncommon in other species 
(Windle, 1940), although defecation in utero has been demonstrated in 
a human fetus of SVe months (Szendi, 1940). 

ObserA'ations on the human, although scant, are qualitatlA'cly in 
agreement Avith those made on the rabbit, cat, and guinea pig. Spon- 
taneous rhythmieal movements liaA’c been observed in fetal stomachs of 
thirteen to nineteen AA-eeks’ gestation age (Tani, 1927) and in the ex- 
cised intestine of a human fetus of elcA'cn AA'eeks (Yanase. 1907). Sub- 
sequent studies liaA'c been ba.sed on the roentgen visualization of tlie 
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fetal stomach after the iiijoctioii of radiopaque materials into the am- 
niotie sac. Menees, Miller, and Holly (1930) were tlie fir.st to demon- 
strate the feasibilitj’’ of this procedure by means of x-rays after the in- 
jection of strontium iodide into the amniotic sac tlirough the intact 
abdominal wall of the mother. Ehrhardt (1937, 1939) later injected 
8 c.c. of colloidal thorium into the amniotic sac of a twenty-one-year-old 
girl fifteen hours before subjecting her to abdominal liysterotomy at 
about the sixth month of pregnancy. A roentgenogram of the fetus 
after delivery revealed thorium in the stomacli and intestines. This 
author (Ehrhardt, 1941) has more recent! j" reported similar findings 
in other human fetuses of tliree to .six months’ gestation age. Keiffer- 
scheid and Sehmiemaun (1939) likewise injected a radiopaque thorium 
compound into the amniotic sac of a fetus aged five months. Koent- 
genograms taken thirty and forty-eight hours later, before and after 
abdominal hysterotomy, respectively, revealed dense shadows of the 
stomach and intestines. By this technique regions of tlie gastrointestinal 
tract of the human fetus have also been outlined by Cetroni and Azzariti 
and by Albano and Gallina. Szendi has even claimed the roentgen 
visualization of the fetal stomach as early as eight or ten weeks’ gesta- 
tion age (C. E. 9.5 cm.), fort 3 ’--four hours after the injection of tlioro- 
trast. 

Studies such as these, together with the commonlj’- observed presence 
of vernix caseosa and lanugo hair in human meconium, have left little 
doubt as to the phj'siologic occurrence of swallowing of amniotic fluid 
by the human fetus. De Snoo (1937) has even claimed the successful 
alleviation of hydramuios bj^ the injection of saccharin into the amniotic 
sac of pregnant women, the sweetened amniotic fluid presumably in- 
ducing the fetus thereby to drink moi’e of it. 

Interpretations based on the results of the animal experiments must 
talte into consideration the modifying effects of the experimental con- 
ditions. As Windle and his co-workers have pointed out, these conditions 
have frequently caused serious aberi’ations from the phj^siologic state 
of the organism. The factors of anesthesia, laparotomy, anoxia, and 
the toxicity of the injected test substances to both mother and fetus maj" 
all have vitiated conclusions as to the normal functioning of the fetal 
alimentary tract in utero. For these reasons, onfy the work of Ehrhardt, 
of Eeifferscheid and Schmiemann, of Szendi, and of Menees, Miller, 
and Holly on the human, and of Becker, Windle, Barth, and Schulz 
on the guinea pig can be considered as demonstrations of the nor- 
mal functions of the gastrointestinal tract of the fetus. The injec- 
tion of small quantities of radiopaque media into the amniotic cavify 
with subsequent roentgen visualization of its contents is regarded as less 
disturbing to the normal fetal environment than any of the other tecli- 
niques employed. 
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It has therefore seemed of interest to record some observations of 
fetal swallowing and gastrointestinal activity in the rhesus monkej' 
which were made, using the same technique, in the course of recent 
experiments designed to study fetal respiratory movements in this 
species. 

Experimental 

The following observations are based upon IS roentgenograms of 4 
rhesus monkeys at various stages of gestation betiveen 99 and 15S days. 
Since the animals were mated under controlled conditions in the lab- 
oratory, the duration of pregnancj'- ivas accurately known in each in- 
stance. The actual stages represented are as follows : 99, 102, 134, 139, 
142, 144, 147, 148, 155, 156, 157, and 158 days. The unanesthetized 
animal was held in the supine position and the abdomen shaved and 
prepared with soap, water, and alcohol. A 19-gauge intravenous needle 
attached to a syringe was inserted through the intact anterior abdominal 
wall into the amniotic sac and four to twelve c.e. of amniotic fluid 
slowly aspirated. With the needle still in position, the syringe was 
detached and replaced by another containing the radiopaque medium, 
which was then injected at a very slow rate to equal the volume of 
amniotic fluid withdrawn. Diodrast (a 70 per cent solution of 3,5- 
diiodo-4-p3U'idone-N-acetie-diethanolamine) was used in one experi- 
ment; in all the others thorotrast (a 25 per cent suspension of thorium 
dioxide) served as the tost substance. Lateral roentgenograms of the 
maternal abdomen were made at various intervals lietween thirty min- 
utes and three days following the injection, to visualize the fetus in 
utero. In two cases roentgenograms were made of the fetus immediatelj* 
after its delivery by cesarean section at 148 and 155 days, respectively; 
in a third ease after premature labor at 144 days. (Gestation in tlie 
rhesus monkey normallj^ averages 165 days.) In two experiments roent- 
genograms Avere made before and after fifteen-minute periods of inter- 
mittent rebreathing. Protocols of the individual experiments folloAV : 

Monkey 690. — Feb. 21, 1940, 99 days pregnant. At 3 :45 F.n. 5 c.c. 
of amniotic fluid were replaced by 5 c.c. of thorotrast. A roentgenogram 
taken at 5 :15 p.m., one and one-half hours later, revealed a small faint 
shadow in the region of the fetal stomach. In another roentgenogram 
at 8 p.ji., four and one-half hours after the introduction of the thorotrast 
into the amniotic sac, the fetal stomach appeared full and Avell outlined. 
In addition a few small shadows Avere present in several loops of small 
intestine. 

Feb. 24, 1940, 102 days pregnant. At 1 p.m. 4 c.c. of thorotrast Avere 
injected into the amniotic sac. A roentgenogram taken one-lialf hour 
later shoAA’ed the fetal stomach to be partially filled and mo.st of the 
intestinal tract aa'cII outlined. The esophagus Avas not seen. The in- 
testinal thorotrast A\-as belicA'ed to be the result of the previous injection. 
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At 3 :20 P.M. the entire gastrointestinal tract, from esophagus to colon, 
was beautifully outlined in the x-ray picture (Fig. 1). The maternal 
animal was then forced to relireathe into a closed anesthetic mask and 
rubber bag for three five-minute periods in rapid succession. A roent- 
genogram at 3 :50 P.M. revealed no essential change in the gastrointestinal 
pattern, except that the esophageal sliadow was less distinct, with the 
cardiac end no longer discernible. 

On Feb. 28, 1940, the one hundred and sixtli day of pregnancy, miscar- 
riage occurred. The fetus was partially eaten by the mother, but tlie 
remaining parts appeared well preserved and siiowed no signs of 
maceration. 



Pis. 1. — Monkey 690, 102 days’ gestation age, showing entire fetal gastrointestinal 
tract following two injections of Uiorotrast into amniotic sac. 

Monkey 601. — Feb. 16, 1940, 134 days pregnant. This monkey was 
fluoroseoped at 4 p.m. in an attempt to visualize intrauterine respiratory 
movements of the fetus. Although general somatic movements were 
clearly visible, no excursions of the thoracic cage or diaphragm could 
he detected. A lateral roentgenogram of the maternal abdomen was 
then made which showed the fetus in breech presentation (Fig. 2). 
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At 5 p.M. 5 c.c. of amniotic fluid Avere replaced by an equal A'olume of 
diodrast. By 2 p.ji. the folloAviiig ,dajq tAveuty-one hours later, the 
stomach and small intestine had apparently completely emptied them- 
selves of the diodrast, for only the large intestine could be visualized 
(Pig. 3). (Contrast AA'ith Monkey 690.) 

Feb. 21, 1940, 139 days pregnant. At 3:30 p.ji. 6 c.c. of amniotic 
fluid Avere replaced Avith an equal volume of thorotrast. A roentgeno- 
gram at 5:15, one and three-quai'ters hours later, shoAA^ed the material 
distributed in several loops of small intestine Avith the stomach very 
faintly outlined (Fig. 4). In another x-ray photograph at 8 p.m., Iaa-^o 



Fig. 2. — Monkey GOl, 134 days' gestation age. 


and three-quarters hours later, the intestinal shadoAvs a]>peared much 
denser (Pig. 5). Since the same teeliniquc aatis emjfloyed in making 
both roentgenograms, the increased density of tlie intestinal sbadoAvs in 
the latter may be attributed to a coneentration of the tliorotrast result- 
ing from the absorpion of Avater by the .small intestine. 

Feb. 24, 1940, 142 days pregnant. At 12:45 p.m. 7 c.c. of amniotic 
fluid Avere again replaced by an equal volume of thorotrast. A roent- 
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geiiogi’am at 1 :30 p.m., forty-five minutes later, revealed the substance 
in the fetal stomach and intestines, but the details could not well be made 
out. At 3:25 p.Ji., two hours forty minutes after injection, the thoro- 
trast was distriliuted between the small and large intestines. The ma- 
ternal animal was then forced to rebreathe for tliree successive five-min- 
ute periods. No significant change in tlic intestinal pattern could be 
demonstrated in a roentgenogram made at 4 :05 p.jr. 

Feb. 26, 1940, 144 days pregnant. A 400 Gm. stillborn female infant 
was prematurely delivered. The thorotrast may be seen concentrated 
in the large intestine (Fig. 6). 



Pig. 3. — Same as Pig. 2, twenty-one hours after injection of diodrast into amniotic sac. 

Monicey 651. — IMay 27, 1940, 147 days pregnant. At 10 a.m. 12 c.c. 
of amniotic fluid were replaced by an equal volume of thorotrast. At 
this time active fetal movements could easily be felt through the intact 
abdominal wall of the mother. A roentgenogram made at 5 p.m., seven 
hours later, revealed the stomach and many loops of the intestinal tract 
filled with the thorotrast (Fig. 7). 
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On May 28, 1940, twenty-four hours after injection, cesarean section 
was performed under intravenous nembutal anesthesia. A male fetus 
was removed with the entire amniotie sac intact. Ehjdhmical respiratory 
movements Avere clearly discernible through the unopened amniotie sac 
after its removal from the uterus. These persisted for several minutes. 
The amniotie sac Avas opened five minutes after the respiratory move- 
ments ceased. The fetus then made scAmral gasping and sAvalloAving 
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Fig. 4. — Monkey GOl, 5 39 clays’ gestation age, one and three-quarters hours after in- 
jection of thorotrast into amniotie sac. 

efforts at about tAvo-ininute interA'als for tiie next ten minutes. TJic en- 
tire pharynx Avas then tightly packed Avilh cotton and a roentgenogram 
made of the fetus. Tlie large intestine Avas completely filled Avitli 
thorotrast, Avith little or none in the small intestine. A small, somoAvhat 
fainter shadoAV, surrounded Ija" a large air bubble, outlined the stomach 
(Fig. S). 

hloNKEY 715. — March 4, 1941, 155 days pregnant. Twelve cubic 
centimeters of thorotrast Averc injected into the amniotie sac after the 


78 


AStERTCAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


^Ylt]ldrawal of an equal volume of amniotie fluid. A roent<^eno^ram 
appi- 0 K.,„atc y hventyJoiu- lioms lalcr sl.owcd tl.o stomacl. and small 

bv r ’’ ‘''I tlioi'otrast. The large intestme, 

b} contiasi, contained large amounts of tlic test substance. In the roent- 
genogram lalcen tAventy-four hours later llie stomach and small intestine 
could no longer be seen, and the iJiorotrast was completely concentrated 
in tJie large intestine. 



Fig. 5. — Same as Fig. 4, two and three-quarters hours later. Note concentration of 

thorotrast in intestine. 


On March 7, 1941, at 158 days' gestation and approximately 72 hours 
after the injection of thorotrast, cesarean section was performed under 
intravenous nembutal anesthesia. The infant’s neck was firmly clamped 
as soon as possible, so as to compress the trachea and esophagus com- 
pletely and thereby prevent extrauterine inspiration or swallovdng. 
A roentgenogram showed the large intestine to be full of thorotrast, 
but no other parts of the gastrointestinal tract could be visualized in the 
film. No air was present in either the lungs or stomach. 
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Comment 

Results of the foregoing experiments clearly demonstrate the oeeur- 
rence of swallowing and the propagation of gastrointestinal contents 
in tlie monlrev fetus in ntero. The amniotic fluid reaches tlie large 
intestine within twenty-four hours after being swallowed near term as 
indicated by the presence of dense shadows in the roentgenogram fol- 



PiK- C- — S.mie as Fig. I, after premature delivery at 144 days’ pregnancy. Tliorotrast 

is concentrated in large intestine. 


lowing the administration of thorolrast. There is no indication, how- 
ever, that defecation normally occurs in ntero, for the tliorotrast has 
been oh.served filling the large inte.stiue and redundant sigmoid after 
periods ranging up to seventy-two hours following the last injeclion 
(Monkeys GOl and 715; Figs. 6 and S). Although the solid constitn- 
I’liis of llie aniniolic fluid are retained in the large bowel, water is ap- 
jiarcntly resovbed very ra]ndly from the intestine. Tlii.s is .shown liy tlie 
rather marked increase in the density of the intestinal shadows east by 
the thorotra.st in roentgenograms taken two and three-fpiartors hours 
apart (^lonkey 601 ; Figs. 4 and 5). 

Tlie lU’csent findings arc in agreement with (he previous studies on 
fetuses of other .s-poeics wliieh liavc demonstrated an increase in gaslro- 
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' '• 

. ^ I «,r rKi Ii7 fifivs’ cestation age. showing stomach and intestines 

Fig. Monkey 651.^^147^ch j s.^g ^^t^ tho?otrast into amniotic sac. 





seven 


after 

; this 
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iutestinal motility and rate of propagation of gastrointestinal contents 
Avitli the advance of pregnancy. In Monkey 690, for example, at 99 
days’ pregnancy only a faint stomach shadow could he detected one 
and one-half hours after the injection of thorotrast, Avhereas in ]\Ionkey 
601 at 139 days ’ gestation many loops of small intestine Avere filled with 
thorotrast one and three-quarters hours after administration of the test 
substance. In Slonkej'' 690, at 102 days’ gestation, the fetal stomach 
was still full of thorotrast two hours and fifty minutes after injection 
into the amniotic sac, while the fetal stomach of Monkey 601 had com- 
pletely emptied itself in less than two hours and forty minutes at 142 
days’ pregnancy. In contrast to the latter, the fetal stomach of hlonkey 
651 Avas still fairly Avell outlined seven liours after the injection of 
thorotrast at 147 days’ pregnancy. This apparent discrepancy is prob- 
ably due, hoAA^ever, to the greater volume of thorotrast injected in Mon- 
key 651 (12 c.c. as eoinpax'ed witli 7 e.c. in Monkey 601). The fetus may 
well have refilled its stomach with the excess thorotrast which remained 
in the amniotic sac and Avhich is plainly visible in Fig. 7. It seems 
reasonable to conclude, therefore, that in the monkey fetus, in common 
Avith those of other species, the rate of SAvalloAving increases and the 
emptying time of the stomach decreases as pregnancy progresses. 


Summary 

1. SwalloAving and gastrointestinal activity have been demonstrated 
in the fetal monkey by means of serial roentgenograms folio Aving the in- 
jection of radiopaque substances into the amniotic sac at various stages 
of gestation betAveen 99 and 155 days. 

2. The rate of SAvalloAving of amniotic fluid increases and the empty- 
ing time of the fetal stomach decreases as pregnancy progresses. 

3. No evidence Avas obtained for the normal occurrence of defecation 
in utero. 

4. Water is absorbed by the fetal intestine, thereby producing a con- 
centration of the intestinal contents. 

5. Rebreathing by the maternal animal had no demonstrable effect on 
the rate of propagation of the intestinal contents of the fetus. 

Grateful aekno^Yleagement is made to Drs. Carl G. Hartman and N. J. Eastman 
for their constant interest and iielp, and to Mr. Artltur Eever for his invaluable tech- 
nical assistance. 
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SULFANILAMIDE AND SULFATHIAZOLE THERAPY IN 
ACUTE SALPINGITIS 

David N. Barrows, M.D., and John S. Labate, M.D., New York, N. Y. 
(From the Ohstetrieal and Gynecological Service [Third Division], Bellevue Hospital, 
and the Department of Obstetrics and Gynecology, New Torlc University, 

College of Medicine) 

T he sulfonamides have been found to be of value in the treatment 
of gonorrhea in both the male-’ ® and female.^’ ' Numerous re- 
ports attest to the efficacy of sulfanilamide, sulfathiazole and sulfapja’i- 
dine in the cure of gonococcal infections below the interaal os in the 
female. 

In view of the good results obtained with chemotherapy in treating 
gonococcal urethritis and endocervicitis, it appeared necessary to investi- 
gate thoroughly the effectiveness of the sulfonamides in tlie treatment 
of acute adnexal disease. Since the onset of tins study several re- 
ports^' have appeared in literature which discredit the use of these 
drugs in adnexal disease, although it appears that this form of therapy 
may be of value in the treatment of the initial attacks of salpingitis 
before palpable masses have formed. 

Method 

Every case of acute or chronic adnexal disease admitted to the gyne- 
cologic wards of Bellevue Hospital from January, 1941, to May, 1942, 
was studied. On admission to the hospital smears of the urethra and 
cervix were examined for the presence of intracellular diplococci. All 
patients with spreads which were positive for these organisms were 
treated alternately with either sulfanilamide or sulfathiazole. _ In order 
to obtain a control group which would facilitate the evaluation of the 
effectiveness of chemotherapy, a portion of those patients mth nega- 
tive spreads were observed under simple palliation, whereas the re- 
mainder were treated with either sulfanilamide or sulfatlnazole. 
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The sulfonamide was administered for a period of seven days, the 
series consisting of 1 Gm. four times daily for the first two i 1 Gm 
tlu-ee times daily for the next three days ; and 1 Gm. twice dailj foi the 
last two dai^s. Thus each patient received 21 Gm. of either sulfanilamide 
or sulfathiazole during the one iveek of therapy. In those instances 
where the spreads failed to become negative after the first series was 
completed, a second series of doses was given during a succeeding weelc. 
OecasionaUy, if the patient failed to respond to therapy ivitli the sanie 
tjTie of drug during the second series, the other drug was substituted. 

Upon the completion of each course of drug therapy, smears of the 
uretlira and cervix were re-examined, and a pelvic examination was per- 
formed. Although subsequent pelvic examinations depended upon the 
coui’se of the disease, every patient was re-examined at intervals of one 
to two weeks. The final pelvic examination was performed on discharge. 
Tlie erythrocyte sedimentation time and the red and white blood counts 
Avere performed at intervals, as indicated during the course of the 
disease. 

Results 


Two hundred and four cases of acute salpingitis were studied during 
the interval of investigation. Of these, 71 were admitted during their 
initial attack of acute salpingitis, and 133 during an acute exacerbation 
of chronic adnexal disease (Table I). Seventy-six eases of adnexitis 


Table I 


A. Acute primary adne.xal disease 



71 

Positive spreads 

31 

(43%) 


Negative spreads 

40 

(57%) 


B. Becurrent adnexal disease 



133 

Positive spreads 

45 

(33.7%) 


Negative spreads 

88 

(66.3%) 


Total cases studied 



204 


(37 per cent) were found to have endocervical and urethral smears posi- 
tii'e for the gonococcus. Cultural methods for detennining the pres- 
ence of the gonococcus ivere not employed because this study ivas eon- 
eemed primarily Avith acute salpingitis and its response to chemotherapy. 


Table II. Effect of Cheiiothekapy on Positwe Spreads 



is’EGATIVE after 

I AVEEK therapy 

negative after 

2 AVEEKS THERAPY 

resistant cases requir- 
ing OVER 2 AVEEKS OF 

chemotherapy 

Sulfanilamide (46) 
Sulfathiazole (44) 

40 (877o) 

41 (91%) 

4 (8.7%) 

3 (9%) 

Negative 

toi* 

2 (4.3%) Sulfathiazole 
0 


Effect of Ghcmothcmpij on Lesions Below the Internal Os . — Table II 
s lOAA s the effect of sulfanilamide and sulfathiazole on gonococcal ui’e- 
thritis and endocervicitis. The results obtained confirm tlie striking 
effects of sulfanilamide and sulfathiazole in causing the disappearance 
0 t le gonococcus from the urethral and cervical secretions as far as 
could lie determined by the examination of smears. Both sulfanilamide 
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and sulfathiazole appeared to be equally effective, 87 per cent of posi- 
tive spreads becoming negative after one weelc of sulfanilamide therapy 
as compared with 91 per cent negative spreads after sulfathiazole. A 
few of the eases (9 per cent) required an additional Aveek of therapy 
Avith either sulfanilamide or sulfathiazole before the smears became 
negative (Table II). Three negative smears on three separate clays 
AA'ere required before the negative results Avere accepted. Tavo patients 
(4.3 per cent) continued to haA'e positiA^e spreads after tAvo Aveelcs of 
treatment Avith sulfanilamide and these became negatiA^e after the tln'rd 
Aveek during AAdiieh sulfathiazole was acbninistered. Relatively fcAV of 
this group of patients I’eturned to the clinic, making a prolonged folloAA"- 
up impossible. 

Effect of Chemotherapij on Acute Adnexal Disease. — The effectiveness 
of any form of therapy varies Avith the severity and the duration of 
adnexal disease. Therefore, in order to judge the results of treatment, 
it became necessary to classify all cases in this study according to (a) 
the length of time Avhieh elapsed from the beginning of the illness before 
the onset of therapj’’; (b) duration of the disease as to Avh ether it Avas 
a primary or a recurrent attack; and (c) severit 3 ’' of the illness as to 
Avhether it Avas a mild, modei’ate, or severe attack. All cases Avliieh 
had a mild temperature reaction, tendeniess, and adnexal masses under 
5 cm. in size AA^ere classified as mild. Those shoAAdng a greater tempera- 
ture reaction, adnexal masses over 5 cm. in diameter, and requiring a 


Tabi.e nr. Eepect op Chemotherapy on Acute Adnexal Disease 



NO. OP 
CASES 


CASE AVITH MASSES 
PRESENT ON ADMISSION 

CASE AVITH NO MASSES 
PRESENT ON ADMISSION 


TYPE 

n 

COMPLETE 

RESOLUTION 

INCOMPLETE 

RESOLUTION 

IMPROVED, 
NO MASSES 
FORMED 

UNIMPROVED, 

MASSES 

FORMED 

LAP.t 


A. Primary acute adnexitis, less than 5 days' duration 


Mild 

1 5 1 


1 (20%) 

3 (60%) 

1 (20%) 


i 9 


10 

Chemo.t 

7 (70%) 

2 (20%) , 

1 (10%) 

1 ^ 

0 

Moderate 

0 

Pall. 

0 

0 

0 

0 

0 


1 9 

Chemo. 

6 (66.0%) 

3 (33.3%) 

0 

0 

0 

Severe 

1 

iCIiemo. 1 

0 

1 

0 

0 



B. Primary acute adnexitis, over 5 days’ duration 


Mild 

3 

iPall. 

1 (33%) 

1 (33%) 


1 1 (33%) 

0 


19 1 


4 (21%) 

8 (42%) j 

7 (32%) j 


0 

Moderate 

0 

Pall. i 

0 

0 

0 1 


0 


17 


6 (35%) 

11 (65%) 



1 1 

Severe 

3 

Ipall. 

! 0 

3 (100%) 



0 


6 


1 (16%) 

5 (84%) 



2 


G. Recurrent adnexitis 


Mild 

1 13 

Pall. 

3 (23%) 

8 (61%) 

2 (16%) 



29 

Chemo. ' 

15 (52%) 

12 (41%) 

2 (7%) 



Moderate 

14 

Pall. 

0 

14 (100%) 

0 



48 

Chemo. 

7 (15%) 

41 (85%) 

0 



Severe 

1 10 

1 20 

IPall. 

IChe.mo. 

1 0 

1 0 

10 (100%) 
20 (100%) 

0 

0 

0 

0 

8 

9 


‘Pall., Palliation. 
tChemo., Chemotherapy. 
tLap., Laparotomy. 
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longer period of hospitalization were classified as moderate. The pa,- 
tients who were found to have tnboovarian abscess or pyosalpznx, evi- 
dence of peritonitis or parametritis, and a prolonged febrile reaction 
were included in the severe group (Table III) . 

It is extremely difficult to evaluate clinically, actual differences in 
the rate of improvement between tlie different groups of eases. Prac- 
tically every case of adnexal disease varies in its temperature response, 
its effect on erythrocyte sedimentation rate, duration of tenderness and 
even the rapidity with which the adnexal masses decrease in size^ or 
completely disappear*. In order to overcome any error in intei'preting 
the degree of improvement follorving any specific course of treatment, 
it was considered admsable to J^^dge each group according to a specific 
physical standard, depending on whether complete resolution of adnexal 
masses did or did not occur, or on whether palpable adnexal patholog}^, 
absent on the patient’s admission to the hospital, developed during the 
period of treatment. 

The patients with mild primary acute salpingitis of less than five days ’ 
duration, responded well to chemotherapy. Complete resolution of 
adnexal masses oecui'red in 70 per cent following one week of therapy 
with either sulfanilamide or sulfathiazole, whereas complete resolution 
occurred in only 20 per cent of the control group treated with pallia- 
tion alone. Sixty-six per cent of the moderate group of primary ad- 
nexal disease under five days’ duration responded with complete resolu- 
tion of palpable adnexal pathology foUoiving chemotherapy. 

The results of chemotherapy were less striking when more than five 
days elapsed before the onset of sulfonamide therapy in those patients 


Table IV. Effect of Chemothekapy on Acute Adnexal Disease 





AV. DUEATION 

AV. DURATION OF 

AV. PERIOD 

TYPE 


AY. HOSP. STAY 

OP TEIITP. 

TENDERNESS 

OP RAPID 




DAYS 

DAYS 

E.S.R. DAY'S 

A. Acute primary adnexitis, less than 5 days’ duration 

Mild 

Pall. 

10.4 

3.4 

10 



Chemo. 

1 11.9 

1 

1 7.5 


Moderate 

Pall. 






Chemo. 

26.5 

4.3 

8 


Severe 

j Pall. i 






I Chemo. 

21 

6 

7 1 

~ 

B. Acute primary adnexitis, over 5 days’ duration 

AliW 

Pall. 

10 

Less 1 

7 



Chemo. 

14.5 

1 

7.5 


Moderate 

Pall. 






Chemo. 

23 

4.5 

8 


Severe 

Pall. 

43 

21 

43 



Chemo. 

34 

5 

12.5 



C. Heeurrent adnexitis 


Mild 

Pall. 

1 Chemo. 

20 

14 

2 

Less 1 

1 12 

1 s 

t 

Moderate 

Pall. 

Chemo. 

37 

26.5 

4 

3 

19 

10 

% 

Severe 

Pall. 

Chemo. 

54 

37.5 I 

16 

11 1 

32 

18.5 

36 

25 
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wil.h an initial attack of acute salpingitis. In this gTonp, only 21 per 
cent showed complete disappearance of adnexal masses following chemo- 
therapy, as compared with 33 per cent following simple palliation. The 
moderate and severe cases in this group showed an equally poor response 
to eitiier sulfanilamide or sulfathiazole (Table III). 

Mild recui'rent adnexitis, in the acute phase, showed 52 per cent 
complete resolution of masses following chemotherapy as compared to 
23 per cent following palliation. However, the moderate and severe 
groups showed no better response to chemotherapy. 

Blood levels of the sulfonamides were estimated in a few cases, and 
these were found to vary between 0.8 mg. and 4 mg. per 100 c.c. of 
blood. The efficacy of the ti’eatment unth these drugs was found to bear 
no relation to the blood level and therefore no attempt was made to raise 
the concentration of the drug in the blood to any specific level. 

The toxic reactions encountered during sulfanilamide or sulfathiazole 
administration were minimal. In 3 per cent of the cases slight gastric 
iiT’itation was encountered. In one patient a slight leueopenia de- 
veloped during the course of therapy, but this responded well to a 
blood transfusion. 

Effect of Chemotherapy on Other Factors . — Chemotherapy failed to 
shorten the period of hospitalization in either primary or recurrent ad- 
nexal disease. Similarly no diminution in the period of adnexal tender- 
ness, temperature reaction or rapid ei*ythroeyte sedimentation rate was 
observed for the group treated with chemotherapy (Table IV). 

Discussion 

• 

When the results of this study are analyzed, the marked contrast in 
the response to chemotherapj’’ betAveen the gonococcal lesions of the 
endocervix and urethra and the lesions above the internal os becomes 
readily apparent. Sulfanilamide and sulfathiazole haA’-e been found 
to be equally effective in the treatment of gonorrhea beloAv the level 
of the internal os. An apparent 100 per cent cure rate for gonococcal 
urethritis and endocervicitis AAms obtained Avith the sulfonamides used 
in this study. This observation AAms based entirely on the reading of 
smears and Avas not corroborated by cultural methods or prolonged 
folloAV-up. If these additional measures had been employed, it is possible 
that some failures Avould haAm been revealed. 

The response to chemotherapy of the lesions of gonococcal origin above 
the level of the internal os Avas less impressive. The effectiveness of this 
form of treatment Avas found to depend directly upon the extent of 
pelvic patliologjL and on the duration of the disease before sulfonamide 
therapy Avas instituted. The best results Avere obtained in the treatment 
of the mild form of acute salpingitis less than five days old. Complete 
resolution of pelvic pathologj" occurred in 70 per cent of the cases in 
this group folloAving chemotherapy as compared AAuth 20 per cent fol- 
loAAong palliative treatment alone. Sixty-six per cent of the moderate 
cases of acute adnexal disease responded Avell to the sulfonamides AAdien 
treatment Avas started less than five days from the onset of the disease 
(Pio-. 1). Permanent tubal damage may be prevented or minimized 
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in many instances if chemotherapy is started within five days of the 

onset of the initial attack of adnexitis. 

The effectiveness of chemotherapy decreased markedly in the group 
of acnte salpingitis of more than five days’ duration before the drug 
was administered. Only 33 per cent of the mild, 35 per cent of the 
moderate, and 16 per cent of the severe cases in this group showed a 
favorable response to sulfonamide therapy (Fig- !)• The effect of 
chemotherapy was epually uniinpi’essive in the treatment of recurrent 
salpingitis particularly in the moderate or severe grades of the disease. 
Gillette,^ Goff,® Williams'® and Goodwn® confirm this conclusion that 
the sulfonamides are of little value in the treatment of acute adnexal 
disease after the infiainmatory process in the tubes has become well 
developed. 



„ n Graphic presentation of the effect of chemotherapy in acute salpingitis. 
i!.ach column represents, in percentages, the favorable response obtained for the 
various forms of the disease from chemotherapy (C) or palliation (P). 


In considering tlie favorable results obtained in the treatment of 
acute salpingitis of less than five days’ duration in contrast Bath much 
less favorable response of cases of longer duration, the explanation may 
possibly lie in the character of the inflammatory reaction. In early 
acnte gonorrheal salpingitis this reaction consists mainly of congestion, 
edema, and leucocytic infiltration of the mucosa. Large quantities of 
exudate are absent from the lumen, and strnetural alteration has not 
yet occimred. The effectiveness of chemotherapy in checking such a 
process is easily understood. In eases bf longer duration, the inflamma- 
tory reaction results in extensive structural alteration of the mucosa, 
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in sealing the tubes usually at the ampullary or uterine extremities and 
the accummulation of varying amounts of exudate within the lumen. 
Such localized collections of exudate have been shown to contain a 
factor neutralizing the action of the sulfonamides.® It is equally easy 
to understand the failure of these drugs to affect favorably the cases 
of advanced salpingitis. 


Summary and Conclusions 

1. Two hundred and four eases of acute salpingitis were studied. Of 
these 71 were admitted during a primaiy attack and 133 during an 
acute exacerbation of chronic salpingitis. 

2. Gonococcal endoeervieitis and urethritis responded well to chemo- 
therapy. All cases of positive spreads became negative after treatment 
until sulfanilamide or sulfathiazole as far as could be judged by the 
reading of smears. 

3. The effectiveness of chemotherapy in the treatment of gonorrheal 
lesions above the level of the internal os depends directly upon the 
duration of the disease before therapy is begun and upon the extent of 
tubal damage which has oecun’ed. 

4. Seventy per cent of the mild cases and 66 per cent of the moderate 
cases, with an initial attack of salpingitis of less than five days’ dura- 
tion showed complete resolution of adnexal masses after one week of 
chemotherapy. 

5. Primary salpingitis of over live days’ duration, and recurrent 
salpingitis in the moderate or severe gi’oups, showed no adequate re- 
sponse to chemotherapy. 

6. Permanent tubal damage may be prevented or minimized if chemo- 
therapy is started within five days of an initial attack of adnexal disease. 
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- MISSED ABORTION 

An Analysis of Results Following Conservative Management 

Samuel Lubin, M.D., F.A.C.S., amd Richard Waltman, B.A., M.D., 

Brooklyn, N. Y. 

(From the Obstetrical Service of the Cimiterlaiid Hospital) 

T he problem of dealing witli a pregnant woman who has a dead 
fetus in her uterus has alwaj’^s been controversial. It is common 
experience that, when a fetus dies in utero, labor sets in within a shoit 
period of time, with expulsion of the gestational contents. However, 
there remains a small group of eases wliere tlie dead ovum is retained 
for varj''ing lengtlis of time up to months and in a few cases, to years. 

The paucity of reports^"® and the variation in opinion as to methods 
of dealing with this obstetric complication prompted us to review our 
experience with this clinical entity. 

To define the limits of retention is difficult. Arbitrary figures are 
assigned by many authorities on a more or less empiric basis. Oldliam,^ 
from Guy’s Hospital, in 1847, was the first to mention this condition 
under the term of “missed labor,” in which case he described the ab- 
normal retention of a full-term dead fetus. A comparable term describ- 
ing the retention of a dead fetus before viability led to the choice of 
“missed abortion,” which ivas proposed by Duncan® in 1878. Actually, 
from a theoretical standpoint, the term missed abortion should apply 
to retention of the full gestational contents in cases where death of the 
ovum occurs before the twenty-eighth week, and missed labor to those 
eases where death of the fetus occurs at term and retention follows. 
This would leave a group of cases where death of the fetus occurs from 
the twenty-eighth to the fortieth week, and for this group we suggest 
the term “missed premature labor.” This would be in keeping with 
our accepted textbook definitions of abortion, premature labor, and 
labor. 

What is meant by the term “retention of the dead gestational con- 
tents for an abnormal length of time?” This last phrase has led to 
much discussion. How long does it usualB’’ take for a woman to expel 
a dead fetus ? Opinions expressed b,v various autlmrs^’ regard the 
period of retention as anywhere from a few days to ten weelcs. Tlie- 
ories^' as to the reasons for the spontaneous expulsion of the dead 
ovum include foreign body reaction, pressure against tlie paracervical 
ganglia, and endocrine imbalance. 

The fate of the dead fetus depends, according to Hurd,^ on the period 
or gestation when death occurs. Tlie early ovum may undergo com- 
plete dissolution, while older gestations maj* undergo mummification, 

89 



90 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


niaceration, lithopedian formations, or pulrefaeiion. The commonest 
eiiange ooservcd probably is maceration. An interesting observation 
relative to the proper method of therapy is tlie conclusion by the same 
autiioi that put refaction is not so common in missed abortion as in or- 
dinary abortion and that so long as the amniotic sac remains intact it 
practically never occurs.^ Obviously, with the nipture of the sac, bac- 
terial invasion by acroliic and anaerobic organisms results in cellular 
infiltration. 

The symptoms which indicate deatli of the fetus vary according to 
the stage of development. Death of an early embiyo may show no 
symptoms, as evidenced by spontaneous exjiulsion of a missed aboi’tion 
in cases never suspected. In some instances women will volunteer in- 
formation relative to the disappearance of the early subjective symptoms 
of pregnancy. On the other hand, after feta] movements have become 
established, their sudden disappearance, along with failure of uterine 
growth in proportion to the amenorrhea, bespeak cessation of fetal 
growth and death of the embryo. In addition, failure to experience 
fetal activity at the accorded date may lead one to suspect the condition. 
Clinically, according to Dippel,’" the diagnosis of this condition offers 
little difficulty, provided that its possibility is borne in mind. 

Tlie laboratory tests u’liieh aid in tlie detection of fetal death are 
several in number. They consist of x-ray, tlie Aschheim-Zondek test, 
prolan and estrin determination in blood and urine, urinary pregnane- 
diol excretion and fetal electrocardiography. Most of these diagnostic 
aids are relatively neM' and are not mentioned by the earlier observers. 
With the utilization of the more recent diagnostic methods, earlier rec- 
ognition of this condition is now possible. 

The pathologic picture eneountei’cd varies in different eases. How- 
ever, in order to explain the failure of expulsion of the dead ovum, it 
is assumed that the fetus dies eitlier through faulty metabolism or a dis- 
tui’bance in its circulation, as evidenced by umbilical cord abnoroiality. 
The placenta lives longer in view of the fact that its circulation is main- 
tained by contact with the maternal blood circulating in the intervillous 
spaces. This aforementioned fact accounts in many cases for the dis- 
erepanej'^ in the size of tlie fetus and the size of the placenta, the latter 
being larger than one Avould expect with a corresponding size fetus. 
Some believe that in the cases Avhere tlie primary pathologj" involves the 
placenta, the ordinary course of events observed in a threatened abor- 
tion which finally terminates in a complete abortion, is observed. 

Because of the difference of opinion found in the literature as to the 
best method of handling these eases after the diagnosis has been estab- 
lished, we are presenting our experience with this condition. Wo 
anal 3 "zed 18 cases* in all where the fetus died before viability was 
reached and was retained for at least twentj-'-eig-lit days. This one- 
month retention period is arbitrary, but coincides with the expression 
of several other investigators. In addition, we are differentiating missed 
abortion from missed premature labor and are not including the cases 
where the fetus died between viabilify at twenty-eight weeks and term 
at forty weeks. 

nTTases are from the Cumberland Hospital. Brooklyn, N. Y. 

1 case is from the Prospect Heights Hospital, Brooklyn. N. Y. 
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Data 


The ages of the patients v 
tween 20 and 30, 6 between 


aried between 20 and 14 years; 7 were be- 
31 and 40, and 5 between 41 and 44. The 


average age was 32.5 years. , i i ^ • • 

The gnavidity varied between 1 and 13. The total included 1 
gravida, and 17 multigravidas, divided as follows; 2 pregnancies 3, 3 
pregnancies 3, 4 pregnancies 3, and from 5 to 13 pregnancies 8. Only 
1 patient had a previous missed abortion, giving an incidence oi re- 
peated missed abortion of 1 in 18, or 5.5 per cent. 

In an effort to determine the incidence of previous abortions or still- 
births, we found that 7 cases, or 38.5 per cent, had previous abortions, 
and 6, or 33 per cent, had previous stillbirths. One case, or 5.5 per 
cent, had a previous cesarean section, and 2, or 11 per cent, had pre- 
vious curettages for retained seciindines following spontaneous abor- 
tions. _ . . . „ 

The signs and symptoms encountered in order of their relative fre- 
quency were brownish vaginal discharge in 9 eases, cessation of fetal 
movements in 8, mild abdominal pain in 5, failure to experience fetal 
activity in 4, and slight vaginal bleeding in 4 cases. Chilliness and 
anorexia were encountered in 1 ease. One case was associated with 
syphilis and 2 with chronic nephritis. Elevated blood pressures over 
140/90 mm. of mercury were found in 7 cases, and 5 fetal deaths were 
associated with toxemias. One case gave a history of pernicious vomit- 
ing in the first trimester. Foul ta.ste, vomiting, and mental symptoms 
after fetal death were not observed. 

The commonest clinical finding was absence of fetal heart sounds 
where the fetus was supposedly over twenty weeks’ gestation, and a 
smaller sized uterus than one would naturally expect to correspond 
with the chronologic period of amenorrhea. In five instances the pa- 
tients failed to gain weight, or showed a loss of weight with a supposedly 
advancing pregnancy. Observations on the disappearance of the uterine 
souffle and the condition of the cervix or the body of the uterus were 
not frequent. However, in three eases the cervix was described as firm 
in consistency and in two eases tlie body of the uterus was boggj". In 
several eases the fundus was merely recorded as soft. 

The laboratory data showed only one case where anemia was present 
to a severe degree, the case being one of primary microc 3 dic anemia, 
for which the patient received treatment. 

X-raj"s of the abdomen w'ere done in 14 eases and 7 cases were re- 
ported as showing evidence of fetal deatli. The diagnostic criteria were 
for the most part relaxation of the fetal skeleton, collapse of the skull 
bones, or overriding of the bones. Of the 7 cases presenting roentgeno- 
logic evidence of fetal death 2 showed living fetuses on previous exam- 
ination. Of the remaining 7 cases 5 showed living fetuses, although one 
was much smaller than the period of amenorrhea would indicate, and 
2 showed no evidence of fetal parts, although vaginal expulsion later 
resulted in the delivery of small, macerated fetuses. 

The Pi’iedman modification of the Aschheim-Zondek test was done on 
12 patients. Of these, 5^ were negative, 4 changed from positive to 
negative, and 3 were positive. 77ie eorapai'ison between diagnosis of 
tetal death by x-ray and the Friedman test was interesting. In 10 
cases stud.y was possible. Five cases showed evidence of no fetus or 
ietal death and the Aschheim-Zondek test was negative. Three deaths 
as indicated by roentgenologic examination, had positive Friedman tests 
and. 2 patients had live infants bj- x-raj' with negative Friedman tests. 
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Hoimojie studies of estrogens and pregnanediol were not performed, 
tn one case the pH_ of tlie vaginal secretions was noted and a definite 
cjiange from the acid to the alkaline was observed. About forty-eight 
hours before labor set in a change back to the acid side, with a pH of 
4, was noted. Tliis change from acid to alkaline with the death of the 
fetus might be indicative of a fall in the estrogenic titer in the blood. 
This experimental fact has been reported by Spielman and others,’^ 
who regard this falling estrogenic titer of greater value than the 
Asehheim-Zondek test in determining fetal death. Thej’^ believe that 
the Friedman test is significant only when negative. In a few cases 
we utilized serial roentgenograms, a technique advocated by Thoms,“ 
and found a closer clinical correlalfon by taking x-raj’^s at twenty-four- 
to forty-eight-hour intervals. If no change in position of the fetus in 
relation to itself is noted, fetal death is considered very strongly. Prom 
a theoretical standiioint, we feel that this is a more significant method 
to determine if a fetus is dead, and death can be diagnosed in some cases 
perhaps ten days to two weeks before x-ray of the fetus would reveal 
the usual changes associated with death. In two eases we found changes 
in fetal position in spite of the fact that we had clinical evidence of 
fetal death, which included absence of a previously existing fetal heart 
and cessation of fetal movements. 

The period of retention varied from four weeks to twenty-eight weeks. 

Six cases were retained from four to six weeks; 4 cases were retained 
from 6 to 8 weeks; 2 eases from 8 to 10 weeks; 3 cases from 16 to 18 
weeks; 1 case from 18 to 20 weeks; 1 case from 22 to 24 weeks; and 
1 case for 28 weeks. The average period of retention was 11.25 weeks. 

It is to be noted that the period of retention varied inversely with the 
age at which death of the fetus occurred. When fetal death took place 
early in pregnancy, the period of retention was longer than when it 
occurred later in pregnancy. 


Management 

No interference from below was attempted in cases where there was 
no bleeding and the only indication for surgical intervention was active 
bleeding. One ease required a sponge stick removal of retained secun- 
dines after rupture of the membranes and passage of some of the gesta- 
tional contents. Of the remaining 17 cases 16 passed the intact sac 
with the placenta and 1 ruptured the membranes and then delivered a 
macerated fetus. In 2 eases, retained for seventeen and twenty-eight 
weeks, resi^ectively, stilbestrol tablets were given in 1 mg. doses daily 
for four and five days. In the first of these two cases spontaneous 
expulsion of the entire gestation followed, but in the other case the 
membranes ruptured spontaneously, after which bleeding followed and 
sponge stick removal of the retained secundiiies was_ necessary. The 
remaining 16 cases were followed in our Prenatal Clinic after the diag- 
nosis was made and were treated symptomatically. In some instances 
medical induction of labor, using castor oil and hot enemas, was at- 
tempted without success. Surgical procedures were not attempted. 

Following a recent report^® on the induction of vaginal bleeding with 
prostigmine methjdsulfate in cases where delayed menstruation was not 
due to pregnancy, we gave two patients three injections of 2 c.c. each 
of prostigmine i/2000 intramuscularly for three days and noted no 
effects. The two cases referred to above were given small doses of oral 
stilbestrol with good results. 
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The length of labor was recorded in 15 cases and ranged f 
and one-half hours to forty-eight hours, the average being 11.6 hours. 
Only five cases lasted longer than eleven hours. 

The blood loss was average or less in 16 cases and slightly more than 
average in only 2 eases, one of which was given stilbestrol and re- 
quired operative removal of retained placental fi’agments. Neither ot 
the latter two cases required transfusion. 

Using the American College of Surgeons’ standard of _ morbidity , only 
one case, or 5.5 per cent, shoAved any morbidity. This case I’equiied 
manual removal of the placenta folloAving spontaneous expulsion of a 
dead fetus Avhich had been retained for thirty-four days. This patient 
had a previoiis cesarean section, which might be etiologically related 
to the placental retention. 

There Avere no maternal deaths in this series of 18 eases. 

The average hospital stay postabortal, or postoperative, Avas nine 
days, the shortest being five days, and the longest thirteen days. 

Discussion 

At the present time there still exists a difference of opinion as to the 
best method of treatment for a Avoman aa’Iio has a retained dead ovum. 
Some advocate immediate emptying of the uterus Avhen the diagnosis 
is made, Avhile others adAuse Avaiting a reasonable period of time before 
attempting delivery. In many eases this so-called ‘ ‘ reasonable length of 
time” is not defined in limitation. Those Aifiio advocate immediate emp- 
tying of the uterus do so because of fear of the development of hemor- 
rhage, infection, or toxemia. We have not encountered any of these 
potential dangers in folloAving a Avaiting policy. 

Theoretically, the surgical evacuation of the uterus in eases of missed 
abortion appears to be physiologically unsound. The hard, closed cervix 
encountered in these cases does not lend itself readily to dilatation as 
does the normal pregnant cervix. In addition, the uterine wall is 
usually thin and readily perforated, and the musculature is not respon- 
siA^e to the ordinary oxytocic drugs, such as quinine, ergot, or pituitrin. 
Therefore, the physiologic requirements Avhicli are necessary to expel the 
products of conception in missed abortion are evidently lacking. In 
vicAV of this, it Avould seem justifiable to aAvait nature’s eoia-ection of the 
altered physiology, rather tlian to attempt interference by a metliod 
Avhieh is incompatible Avith sound physiologic principles. 

The refractoriness of the uterus to stimulation by pituitrin and other 
oxytocic drugs may be explained by the extremely low level of blood 
e.stiin present in these eases. A fcAv obseiwers haA'e attempted priming 
of tlie uterus with estrogenic hormone or stilbestrol and then utilizing 
pituitrin to induce emptying. Jcffcoate’® reports a high percentage of 
success with this form of therapy. Recently, Bickers and others,’’ by 
placing a balloon in tlie uterine ca\’ity in a case of missed abortion, 
shoAved an absence of the normal uterine motility Avhieh is generally 
present. Pituitrin failed to induce contractions. However, after prim- 
ing the uterus Avith estrogens, an irritability Avas demonstrated graph- 
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ically and pituitrin at this time was effectual in producing evacuation 
of the retained contents. In cases where estrogen priming, followed 
by pituitrin, fails to produce uterine emptying, we believe there prob- 
alily exists a disturbance of the steroids or in the receptivity of the end- 
organs, or perhaps the dosage is inadequate to provoke uterine motility. 
In the normal metabolism of steroids progesterone is necessary for the 
conversion of the natural estradiol to estrone and then to estriol. In 
refractory cases progesterone tlierapy is suggested concomitantly with 
estrogens. In cases wdiieh terminate in spontaneous expulsion, a read- 
justment probably takes place in the sex liormone metabolism and the 
patients go into labor spontaneously. 

The theoretical difficulties which might be encountered in surgical 
evacuation of the uterus, namely, forcible tearing of a nondilatable 
cervix and bleeding from a noneontractile uterus, can be averted by 
not resorting to interference from below. The awaiting of the spon- 
taneous onset of labor is, we believe, the better method of approach 
since at that time tlie uterine tonus is restored and contractions under 
the influence of oxjdoeies prevent excessive bleeding. The hormonal 
method of induction is not untimely and may be attempted with estro- 
gens first, to be followed later by pituitrin. Some patients will go into 
labor with the estrogens alone. If this fails, perhaps progesterone can 
be utilized along with the estrogens. In addition, in spontaneous ex- 
pulsion the entire ovisac is generally expelled, whereas when surgical 
procedures are resorted to, the fragments of the gestational contents are 
torn away piecemeal. 

Summary 

A series of 18 cases of missed abortion is presented where the dead 
ovum was retained for at least twenty-eight days and up to one hundred 
and ninety-six days. 

No patient, in the series reported, presented alarming symptoms of 
retention, as toxemia, hemorrhage, or infection. 

Conservative management was employed. 

There was no maternal mortality an’d in only one case was there 
any morbidity. 

The Friedman test was of value only when negative. 

Eoentgenologic evidence of fetal death did not coincide with the 
Friedman test in more than 50 per cent of the cases. 

The period of retention varied inversely with the stage of the gesta- 
tion at which death of the ovum occurred. 

Surgical and hormonal induction of labor is discussed along with the 

pertinent physiologjL 

Conclusions 

Analysis of the series of cases presented justifies a policy of waiting 
for spontaneous expulsion of the dead ovum in missed abortion. Medi- 
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cal or hormonal trials to induce uterine contractions for the eximlsion o 
the dead ovum may he attempted with safety. The term missed pre- 
mature labor” is suggested to include the cases where fetal death oeeuis 
between the twenty-eighth and fortieth week and the gestational contents 
are retained for more than twenty-eight days. 

The authors wish to express their appreciation to Dr. William C. Meagher for 
his helpful suggestions in the preparation of tins report. 
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This report consists chiefly in a record of data on smears and cultures and clinical 
status of 16 premature infants, of unselected 81 children in tlie Babies Hospital, and 
93 cliildren seen in the Vanderbilt Clinic for vaginal discharge. 

In tlie final summary among otliers the following statements appear: In a study 
of the etiologj' of vaginal infections the only bacteria which could be incriminated 
were the gonococcus, the Group A streptococcus, and the diplobacillus of Petit. In 
the case of the two last organisms, there is bacteriologic and/or clinical evidence of 
an interrelation between infections of the upper respiratory tract and those of the 
genitals. 

This series included more cases of proved streptococcic than, gonococcic infection, 
but manj of them being chronic, no opinion can be offered as to the original otiologic 
agent, ^ 

Further studies of the diplobacillus, superficially likely to be confused with the 
gonococcus, are indicated. Gonorrhea sliould not bo diagnosed without complete 
cultural studies. 

The large uumber of purulent discharges found in the children in the hospital 
wards suggests that such a reaction m.ay be a concomitant of various illnesses and 
constitutional states. 


Hugo Ehrenfest 
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Table II. Eclajipsia 



AGE 

COLOR 

NO. OF 

pregnancies 

pregnancies 
IN AVHICH 
ATTACK 
OCCURRED 

BLOOD 

PRESSURE 

(high) 

URINE 

ALBUMIN 

1 

EDEMA 1 

SEROLOGY 

1 

24 

B. 

5 

1-4-5 

200/130 

1 -f + + 

1- 

0 

2 

23 

B. 

3 

3 

190/100 

+ + 

+ 

0 


24 

B. 

3 

3 

170/120 

+ 

+ 

0 


18 

B. 

2 

2 

180/100 

+ + 

+ 

0 


22 

B. 

5 

5 

170/100 

+ 

+ 

4- 

6 

20 

W. 

1 

1 

140/90 

•f -f 

+ 

0 

7 

15 

B. 

1 

1 

196/110 

+ + 

0 

0 

8 

25 

B. 

6 

6 

210/130 

4- + 

+ 

0 

9 

17 

B. 

1 

1 

180/110 

4" 

i + 

4* 

10 

22 

W. 

1 

1 

176/110 

+ + + 

+ 

0 

11 

24 

W. 

1 

1 

160/95 

4- 4* 

0 1 

0 

12 

18 

B. 

3 

3 

190/110 

4-4-4- 

+ 

0 

13 

19 

B. 

2 

1 

154/102 

-f 4- 

+ 

0 

14 

41 

B. 

9 

9 

212/134 

+-I--1+ 

+ 

0 

15 

36 

W. 

2 

1 

160/100 

-I 

+ 

0 

16 

18 

W. 

1 

1 

200/110 

!- + + 

+ 

0 

17 

19 

w. 

1 

1 

175/110 

+ 

+ 

0 

18 

32 

B. 

12 

9 

190/140 

0 

0 

0 

19 

32 . 

B. 

3 

3 

138/106 

+ + + 

+ 

0 

20 

25 

B. 

6 

2 

210/115 

0 

0 

0 


Table III 


TIME AFTER DELIVERY IN 
WHICH E. E. G. RECORDED 

NUMBER 

OF CASES 

ECLAMPSIA 

PRE-ECLAMPSIA 

1 Aveek 

1 2 (10%) 

1 6 (30%) 

2 weeks 

3 (15%) 

4 (20%) 

6 months 

! 1 (5%) 

0 

1 year 

6 (30%) 

4 (20%) 

2 years 

5 (25%) 

6 (30%) 

3 years 

1 (5%) 

0 

5 years 

2 (10%) 

0 

Total 

1 20 (100%) 

1 20 (100%) 


Electroeneeplialograpliic tracings were recorded on each patient 
from one week to five years after the attack of the toxemia for which 
the}^ had been in tlie liospital. These data are recorded in Table III. 
It is to be noted that 75 per cent of the tracings of the eelamptics (15 
patients) were taken from six months to five j^ears following the attack, 
while in the pre-eclamptic group 50 per cent of the tracings (10 pa- 
tients) were taken from one to two years after the attack. The intervals 
are adequate in most, if not in all instances, to exclude postconvulsive 
changes as a cause for the abnormal tracings. In this respect it is in- 
teresting that of the 10 tracings recorded in the pre-eclamptics within 
two weeks after delivery, only 2 revealed abnormalities. These findings 
Avere of aid in ruling out any obvious cerebral dysrhythmias which may 
have arisen from the pregnancy and parturition. The eleetroenceph- 
alographic technique consisted of six lead monopolar recordings, using 
the lobe of the ear as a reference point. The leads Avere taken from the 
frontal, parietal, and occipital regions. Short periods of hyperventila- 
tion Avere included in each record. From the scalp electrodes the po- 
tentials Avere led off to Grass amplifiei-s and recorded on a three channel 
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Further work has revealed that the cerebral dysrhythmia may be an 
inherited characteristic. It has long been suspected that the hereditary 
factor in epilepsy is a strong one. Roughl}’-, seizures are five and one- 
haU times more frequent among the near relative of an epileptic pa- 
tient than among the general population. Lennox, Gibbs, and Gibbs® 
made eleetroeneephalograpliie tracings on 46 parents of epileptic pa- 
tients. In 28 per cent of these families the records of both parents were 
abnormal, while in 94 per cent the record of at least one parent was ab- 
normal (Fig. 3). The studj'’ indicated that even when a patient gives 
a negative family history of epilepsy one or botli parents may have a 
cerebral dysrhythmia. These authors concluded that the cerebral dys- 
rhythmia associated with epilepsj’^ is inherited and the parent of the 
patient who shows such a cerebral dysrhythmia is the carrier. 

With the above remarks to serve as a guide we can proceed to the 
work we "wish to report. 


Material and Methods 

Forty unselected patients, 20 of whom had eclampsia, and 20 pre- 
eclampsia, -were included in this study. With the exception of 4 patients 
(3 eclampties and 1 pre-eelamptie), all had been admitted to the ob- 
stetric service of the Cincinnati General Hospital during the past five 
years. Each patient met the requirements recently given by Dieck- 
mann^ for the diagnosis of eclampsia and pre-eclampsia. The sjonptoms 
which included hypertension, edema, albuminuria, or convulsions have 
been summarized in Tables I and II. 

Table I. Pre-Eclampsia 


1 



NO. OF 
PREGNANCIES 

PREGNANCIES 

IN WHICH 
ATTACK 
OCCURRED 

BLOOD 

PRESSURE 

(high) 

URINE 

ALBUMIN 

EDEMA 

SEROLOGY 

1 

24 

B. 

2 

2 

190/110 

+ 

0 

0 

2 

23 

B. 

5 

5 

200/120 

+ + 

-1- 

0 

3 

35 

B. 

6 

6 

225/115 

+ + 

+ 

0 

4 

32 

W. 

2 

2 

170/100 

+ + 

+ 

0 

5 

32 

W. 

6 

6 

174/110 

0 

0 

0 

6 

42 

B. 

15 

14-15 

214/120 

+ 

+ 

0 

7 

36 

B. 

8 

8 

150/90 

0 

-1- 

0 

8 

27 

W. 

4 

4 1 

190/115 

-t- 

-i- 

0 

9 

24 

B. 

1 

1 ! 

164/100 

+ + 

-f 

0 

10 

38 

W. 

6 

6 

240/132 


4- 

0 

11 

17 

W. 

2 

2 

158/115 

+ -f 

+ 

0 

12 

30 

B. 

5 

5 

168/110 

0 

0 

-1 

13 

32 

W. 

5 

5 

154/90 

0 

i 

0 

14 

43 

W. 

12 

12 

148/92 

-1- 

+ 

0 

15 

23 

B. 

2 

2 

150/102 

0 

+ 

+ 

IG 

16 

B. 
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0 
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0 
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16 
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1 1 1 

1 

160/130 



0 


-A. thorough history was obtained on each patient by one of us to 
^^Pbasize the following points: (1) history of previous convulsions, 
convulsive disorders in the family (including eclampsia), 
ana (3) history of convulsions following the toxemia. 
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Fig-. 5. — An analysis of the 12 cases of eclampsia with a history of convulsive dis- 
orders. In 6 cases there was a family history of epilepsy, in 4 cases a family history 
of eclampsia, and in 2 cases a history of previous convulsive episodes in the patient. 
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Fig. 6. — The electroencephalogram tracings in three eclamptics recorded from the 
left frontal, motor, and occipital areas. These recordings were made during the 
resting stage. Note obvious scattered slow waves, many of high voltage, and general 
appearance of Instability In all three records. 
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ink writer. The records were analyzed using the standards suggested 
bj^ Giblis, Jasper, Davis,® and more recently by 'Williams ;® which include 
frequency, amplitude, wave form, and general stability. The tracings 
were interpreted by one of us (G. M.) without knowledge of the pa- 
tient’s obstetric diagnosis and history. 

Results 

The results of this study are graphically depicted in Figs. 4 and 5. 
Thirteen of the 20 patients with eclampsia (65 per cent) had abnor- 
malities (cerebral dysrhythmias) in their electroencephalograms, while 
only 2 (10 per cent) of the pre-eelamptics had similar abnormalities 
(Fig. 4). The abnormalities encountered (Figs. 6 and 7) were for the 
most part similar to those seen in the convulsive disorders (epilepsy), 
in that they revealed dysrhythmias characterized by slow waves with 
increased voltage. 



E.E.0. HISTORY 

Eiff. 4. The incidence of abnormal electroencephalograms and family history of con- 
vulsive disorders in 20 eclamptics and 20 pre-eclamptics. 


^^istoric data revealed that a convulsive diathesis existed in 12 
\ 0 per cent) of eclamptics as contrasted to 2 (10 per cent) of the pre- 
eclamptics (Fig. 4r). The data on the eclamptic group have been an- 
^J'zed in Fig. 5. Six of the patients gave a history of epilepsy on one or 
ore members of the immediate family. In 4 additional patients the 
convulsive history was limited to an attack of eclampsia in one mem- 
^_er of the immediate family. One of these 4 patients developed eelamp- 
^ pregnane^’' and since then has had frequent grand mal 

< taeks (epilepsy) and is responding well to dilaiitin therapy. The re- 
2 patients gave a history of convulsive episodes previous to the 
? ^3ok of eclampsia. One of these patients had an interesting history, 
jo that as a child she suffered from petit mal episodes and in adolescence 
'ere was an occasional grand mal attack. In her first pregnancy she 
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developed toxemia and during the eighth month went into severe “status 
epilepticus. ” Following recovery the patient developed more frequent 
grand mal attacks which recently have been controlled by dilantin 
therapy (Fig. 7). ' 

A few comments regarding the data in Tables I and II may be of 
some interest. Of the 20 eclamptics, 14 Avere Negroes and 6 u'ere Avhite, 
Avhile 11 of the pre-eelamptics Avere Negroes and 9 Avere Avhite. These 
figures probably refiect the incidence of Avhites and Negroes on the ob- 
stetric service. The average age of the eclamptics Avas 24 years as com- 
pared to 29 years for the pre-eelamptics. Ten (50 per cent) of the 
eclamptics had the attacks in the first pregnancy AA^hile only 5 (20 per 
eent) of the pre-eelamptics Avere stricken in the first pregnancy. Also 
there AA^ere 7 eclamptic primiparas as compared to 4 pre-eclamptic 
primiparas. The above data regarding the age incidence and increased 
proportion of primiparas Avith eclampsia are in agreement Avith the find- 
ings of other authors.^ 

Discussion 

In recent years it has been demonstrated that patients suffering from 
convulsive disorders both in the form of “idiopathic” and “symp- 
tomatic” epilepsy have more or less characteristic tj'pes of abnormalities 
in their electroencephalograms. Lennox has coined the term “cerebral 
dysrhythmia” to indicate such abnormalities.^ The excellent studies 
of Lennox, Gibbs, and Gibbs; Eobinson; and LoAvenbach® revealed that 
the cerebral dysrhythmia is an inherited characteristic, and it is this 
factor Avhieh predisposes one to the convulsive disorders. Although only 
0.5 per eent of the general population suffer from clinical “epilepsy,” it 
has been estimated in preliminary sampling by Lennox, Gibbs, and Gibbs® 
that approximately 10, per eent of normal persons exhibit abnormalities 
similar to those seen in patients A\dth seizures or related conditions. 
These “asymptomatic dysrhythmic” indhd duals may, of course, go 
through life Avithout developing conA'ulsive phenomena. On the other 
hand, in the face of conditions AA'^hich affect the central nervous system 
either by structural changes (brain tumors, trauma, encephalitis, syph- 
ilis, etc.) or by metabolic or physiopathologic changes (drugs, toxins, 
changes in blood chemistrjq etc.) a predisposed person is more prone to 
develop convulsions.^ 

Eosenbaum, Lcaaos, Piker, and Goldman" noted that 9 per cent of a 
large series of patients Avith delirium tremens developed convulsions, and 
they concluded that one of the basic ctiologic factors responsible for the 
conAuilsion Avas the underlying predisposition in the form of an inherent 
cerebral dysrhythmia. Eeeently Foster® studied the association be- 
tAveen coimilshm seizures and rheumatic heart disease. He noted that 
the familial incidence of conAuilsNe seizures or migraine ajDpears in cases 
AA'ith rheumatic heart disease associated Avith seizures six times as fre- 
quently as in cases of rheumatic heart disease Avithout seizures. 

The high incidence (65 per cent) of cerebral dj^srhythmias together 
with the high incidence (60 per cent) of positive family histories of 



ROSENBAUM AND MALTBY : CEREBRAL DYSRHYTHMIA AND ECLAMPSIA 999 



J 50CV 

^ / sccana ' 



Fig. 7. — Electroencephalogram tracings on the two eclamptics with a history of 
previous convulsions. Recording made during the resting stage. Note marked ab- 
normalities consisting of diffuse high voltage slow waves. 
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10 per second rhythm of normal voltage. 
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per cent of the true toxemias of pregnancy developed convulsions 
(eclampsia). These figures are suggestive in view of the data pre- 
sented by Lennox, Gibbs, and Gibbs® to the effect that about 10 per 
cent of the normal population is predisposed toward convulsive dis- 
orders. 

This study strongly suggests that a person who is predisposed to- 
ward convulsions, as evidenced by an inherent cerebral dysrhjdhmia, or 
a family or personal history of convulsive disorders, is likelj^ to exhibit 
convulsions in the presence of toxemia of pregnancy. In the past this 
syndrome has been termed eclampsia. These studies are not concerned 
in any regard to the etiology of the toxemia. In accord with this con- 
cept is the fact that many of the methods that have been successful in 
the therapy of eclampsia have depended upon the use of anti-convulsant 
drugs (magnesium sulfate, sedatives, etc.). 

This study may also help explain the well-known fact that eclampsia 
is more common in young primiparas and is more likely to occur in the 
first pregnancy. If during their first pregnancy a certain number of 
women developed a toxemia those with a cerebral dysrhythmia would 
be more likely to develop eclampsia in a sort of a screening out process. 
This would result in a relatively large percentage of eelamptics in 
primiparas. Another reason for a higher percentage of eclamptic at- 
tacks in the first pregnancj^ is that a patient who has experienced an at- 
tack of eclampsia might refrain from fiu’ther pregnancies or might re- 
ceive better prenatal care in subsequent pregnancies. 

It may be inferred that a careful history together with an electro- 
encephalogram may be of great importance in determining who may 
develop eclampsia. Furthermore, it is apparent that the proper prophy- 
lactic thei’apy of these people might include measures generally em- 
ployed in the treatment of cerebral dysrhjffhmias (anticonvulsant 
drugs). Studies are now in progress to elucidate the action of dilantin 
and other anticonvulsant drugs in the pre-eclamptic and eclamptic 
states. 

Summary and Conclusions 

1. Sixty-five per cent (13 cases) of 20 patients with eclampsia had 
electroencephalograms indicative of cerebral dysrhythmia as contrasted 
to 10 per cent (2 eases) of 20 patients with pre-eclampsia. 

2. Sixty per cent (12 eases) of eelamptics had a family and personal 
histoiw of convulsive disorders, while onlj" 10 per cent (2 eases) of 
the pre-eclampties had a similar history. 

3. It has been suggested that there may be a primary cerebral dys- 
rhythmia present in those patients having the syndrome of eclampsia, 
and that the associated toxemia maj' be the '‘trigger mechanism” that 
exaggerates the inherent dysrhythmia to the degree that convulsions 
appear. 
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convulsive disorders found in this group o£ 20 eelamptics is striking. 
These findings strongly suggest that there may be a primary cerebral 
dysrhythmia present in patients with the syndrome of eclampsia, and 
that the associated toxemia may be the ‘‘trigger mechanism” that ex- 
aggerates the inherent dysrhythmia to the degree that convulsions ap- 
pear. Signs of cerebral involvement have been noted pathologically 
and of course clinically. Minute hemorrhages are frequent, edema and 
congestion are common, and occasionally gross cerebral hemorrhages 
have been found in patients dying from toxemia. The convulsions have 
been considered to be dependent on the cerebral anoxemia resulting 
from cerebral vasoconstriction and/or edema. ^ These histopathologic 
and physiopathologic changes would thus constitute the cerebral “in- 
sult" or “trigger mechanism.” 

There is a paucity of material in the literature concerning the family 
history of convulsive disorders in eclampsia. Apparently most authors 
have limited the historic data to the question of a family history of 
eclampsia alone. Various citations have been made regarding isolated 
cases in which there was family history of eclampsia. In the present 
study, 4 of the eclamptic patients had such a history. However, the more 
detailed historic data gathered in this series points to a rather high in- 
cidence of convulsions (60 per cent) in the eclamptic group, and further 
emphasizes the important role of a “ constitutionar ’ predisposition to- 
ward convulsions in eclampsia. 

Patients with epilepsy do not as a rule have more seizures during 
pregnancy.® However, if a patient with epilepsy develops a toxemia it 
wiay be a different stoiy. The case cited previously is pertinent. In 
childhood there had been petit mal attacks, and an occasional grand mal 
attack had occurred during adolescence. In the eighth month of her 
first pregnancy she developed toxemia and “status epilepticus. ” Pa- 
tients have developed “idiopathic epilepsy” following an attack of 
eclampsia, and this course was experienced by one of the eelamptics 
considered previously in this study. Dexter and Weiss^® reported a pa- 
tient with a negative personal history Avho developed grand mal seizures 
following eclampsia. A similar case was noted by DeLee.^^ It might 
he argued that such patients should not be considered as true eelamptics, 
hut rather as having “epileptic” commlsions associated with toxemia. 
In our opinion the underlying factor partially responsible for the con- 
vulsion, the inherent cerebral dysrhythmia, is the same in both instances, 
imd whether or not the patient had had clinical convulsions previous 
io the toxemia is of little importance. 

Dieekmaun^ has presented statistical data on the incidence of the 
various types of toxemias in 1,100 toxemic xiatients. If consideration 
IS limited to those toxemias peculiar to pregnancy (pre-eclampsia and 
eclaiiqisia) only, it maj' be noted that 47 per cent of the patients had 
pre-eelaiiipsia and 4.4 per cent of the patients had eclampsia. Thus 10 
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DE. DIECKMANN.— We do not. 

DE. EOSENBAUM (closing).— Dr. Maltby answered Dr. Dieckniann ’s question 
in part. I was also impressed by the fact that a patient might have eclampsia 
in one pregnancy and never have a subsequent attack. If they do not have to.xemia 
thej" will not have an attack. A patient may have eclampsia in the first pregnancy, 
then be all right in tlie second and third pregnancies, but in the fourtli develop 
toxemia and may have another attack of eclampsia. The thing that fits into tliis 
is tliat there are more patients who develop eclampsia in the first pregnancy. As 
I went over these data 1 was impressed by the fact that more patients have toxemia 
than have eclampsia. 

Some may raise the question, if a patient has eclampsia and rather serious brain 
changes, maybe the brain changes account for these abnormal records. That is 
possible. One thing I can say is that conditions which produce convulsions may 
produce brain damage and subsequent abnormalities in the electrocardiogram. 

However, in patients treated with electric sliock convulsions, the brain waves 
return to normal in from a few days to several months. Therefore convulsions per se 
are not responsible for the abnormal brain waves. 

All this rvork has been done in the field of convulsions; we know nothing about 
tile toxemia of pregnancy. 


BREECH PRESENTATIONS TREATED BY CEPHALIC VERSIONS 
IN THE CONSECUTIVE DELIVERIES OF 1,700 WOMEN- 

George H. Ryder, M.D., New York, N. Y. 


OREECH deliveries have alwaj^s been accompanied by an unduly 
•L? high fetal mortality. This, as quoted by different observers, varies 
from a corrected mortality of about 8 per cent to a gross mortality of 
about 30 per cent. Most observers, however, give only the gross mortal- 
ity.! 

Every breech presentation,' therefore,’ constitutes a potential danger 
to the fetus and breech presentations occur in 3 to 4 per cent of all term 
and more frequently in premature labors. The fetal mortality in vertex 


•Presented at a meeting of the New York Obstetrical Society, November 10, 1942. 
tDe Liee^ quotes a fetal mortality in breech deliveries of from 6 to 10 per cent; 
Beck= of about 10 per cent; Eden and Holland’ of 10 per cent; Curtis’ gives that in 
the University Hospital of Chicago as 13 per cent and that in the Philadelphia 
Lying-in Hospital as 10.4 per cent. Kerr’ puts it at 20 to 30 per cent and says it is 
consistently S to 10 times that of vertex deliveries. Cameron’ says that' in the 
Glasgow' Maternity Hospital, stillbirths among both primiparas and multiparas in 
breech deliveries amounted to practically 30 per cent. Edgar,’ in 1905, gives an aver- 
age fetal mortality of 20 per cent ; Williams,® in 1917, quotes one of betw'een 10 and 
14 per cent; Standee,’ In 1941, gives the mortality as from 10 to 33 per cent and 
quotes Studdiford and Caldwell as giving a gross mortality of 8.3 per cent for pri- 
miparas and of 20 per cent for multiparas, witli a total of -14 per cent. He gives the 
combined fetal mortality in the New York Lying-in Hospital for breech deliveries as 
13.1 per cent. Cragin,” in 191G, reported the total fetal mortality in breech deliveries 
in the Sloane Hospital for Women as 36 per cent with a mortality from dystocia of 
.5.7 per cent. Irving and Goethals” in their review of the deliveries at the Boston 
Lying-in Hospital, over a period of fourteen years, found a fetal mortality of 9.7 per 
cent in all breech cases, in primiparas of 12.7 per cent and in multiparas of 7.8 per 
cent. Mohler” in an article published in 1932 determined a fetal mortality of 35.4 
per cent in a total number of 170 breech deliveries of over four and one-half month.s' 
ge.station and give.s a corrected ■ mortality of 7.6 Per cent. 
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4. A careful history together with an electroencephalogram might be 
of aid ill predicting what patients may develop eclampsia. 

5. The prophylactic therapy of eclampsia may include anticonvulsant 
drugs. 

We are grateful for the cooperation of the Department of Obstetrics of the 
Cincinnati General Hospital. 
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Discussion 

DR. AV. J. DIECKMANN. — This work of Drs. Rosenbaum and Maltby opens up 
an interesting new field in the study of toxemia of pregnancy. Tlieir series of cases 
IS small, as they state, so their findings are rather characteristic. Their findings of 
potential convulsions may explain whj- some of our patients may have been prevented 
from having fits that may not have been convulsive. 

One point I would like to ask is why the eclamptic patient, if she has this con- 
'ulsive tendencj', does not repeat in a subsequent pregnancy. It has been well estab- 
lished that many of them go through subsequent pregnancies without eclampsia. 
I have never seen a patient having eclampsia in two pregnancies, both of which 
''ere under our observation. AA'’e have had histories of such occurrence but never 
>ad them occur under our observation. It may enable us to pick up the potential 
eclamptics and to studj' them more carefully during the pregnancj’. If it is possible 
fo do that it will certainly lessen the cost of prenatal care which is becoming quite 
prohibitive. 

One other thing that I think seems to fit is that I understood the essavdsts to say 
lat, granting the series is small, thej' found a high percentage of eclamptics. That 
las not been our experience. 

doe^^ ^®DRGE L. Maltby, Cincinnati, Ohio. — In regard to the question, wh\- 
- not the eclamptic repeat the eclampsia in the second pregnancj-, I would like 
ha,^'^^ obstetricians do not give some different tj-pe of therapj- to the patient 

mg once had eclampsia or watch the patient more closely, give them barbiturates 
or something similar. 



THE TREATMENT OF ACUTE INFLAMMATORY PELVIC 
MASSES OF TUBAL ORIGIN BY IONTOPHORESIS 
WITH ACETYL BETA IVLETHYL 
CHOLINE CHLORIDE* 

With a Report of 94 Cases 

Robert L. Craig, M.D., and Harry Kraf'e, M.D., New York, N. Y. 
(From the Gynecological Service of the Lincoln Hospital) 

W E WISH to present our resuKs in treating one type of pelvic in- 
flammation, using acetyl beta methyl choline ehloridef by ionto- 
phoresis. 

The pharmacology and technique employed in administering the drug 
by this method has been described by -Jacoby.' 

Material 

From April 1, 1938, to Jan. 1. 1941, there were 2,087 admissions to 
the gjmecologic service of the Lincoln Hospital. Of these, 416 (20 per 
cent) had inflammatory conditions of the pelvic organs. We selected 65 
cases of acute pyosalpinx or acute salpingo-oophoritis with exudate and 
pelvic peritonitis. All inflammations of postabortal origin or para- 
metritis arising from intra-uterine infection were excluded. Our study 
was restricted to one type of pathology in order to better evaluate the 
results. Of the 65 selected patients, 11 were eliminated because of in- 
adequate treatment or follow-up. There z’emained 54 hospital patients 
who were adequately treated and followed. All were examined and 
followed by the authors. 

In addition, 40 amlmlatory patients were treated and followed in the 
out-patient department. Twenty-five per cent of these were ill enough 
to require hospitalization, but they refused to be admitted. In both 
groups, the criterion for selection was the same : an inflammatory ma.ss 
of tubal origin 5 cm. or more in diameter, unilateral or bilateral. The 
follow-up period on each patient was terminated liy an insufflation test, 
an operation, or subsequent pregnancy. 

Factors Studied 

The distribution of cases with reference to the various factors studied, 
viz.: color, age, parity, abortions, previous attacks, past operations, 
duration of pain and effect on menstruation are found in Tables I, II, 
and III. 

Findings 

Tables IV and V present both clinical and laboratoiy findings, when 
the patients were first e.xamined. Fifty-six per cent had infections of 

*Presented, by invitation, at a meeting of the New York Obstetrical Society, Slay 
12 1942 

■^The trade name of this compound is mecholyl (Merck & Co.). 

96 ' 



RYDER: TREATMENT OE BREECH PRESENTATIONS 


1005 


deliveries, at a conservative estimate, is about one-fiftli that in breeeli 
deliveries. Thus, it may be assumed, that unborn babies changed from 
breech presentations to vertex presentations have a five times better 
chance of survival. 

External cephalic version has long been recognized as a means of con- 
verting breech presentations into the much safer vertex presentations. 
However, it appears that this operation has not been sufficiently ap- 
preciated by obstetricians in general, probably for two reasons: (1) 
Ante-partum abdominal palpations are not carefulty and repeatedly 
made, hence breech presentations are often not discovered early, and 
(2) the operation of. external cephalic version is not attempted fre- 
quently enough for acquiring the necessary skill. 

I have made a practice consistently of attempting to diagnose breech 
presentations as early in pregnancy as possil^le and of trying to con- 
vert all found to vertex presentations by cephalic versions, where prac- 
tical. After performing many exteimal cephalic versions, I am coin, 
vinced that the maneuver carefully performed is practically devoid 
of danger to mother and child and in the majority of cases is easily ac- 
complished. 

In 1923 published a report of 59 breech presentations treated by 
ceplialic versions in 890 consecutive deliveries of private patients. The 
present report includes this former report in a series of 1,700 consecutive 
deliveries of private patients, showing the results of cephalic versions 
in breech presentations. ’ ' ' 

This paper is presented in the hope that it may stimulate interest 
ni external cephalic version and may induce more obstetricians to adopt' 
A as a routine practice in the ante-partum care of their patients. 


Material 

In this series of 1,700 women, systematic effort was made to diagnose 
breech presentations early and to change all found to vertex presenta- 
tions by cephalic versions Avhere feasible, with the object of having as 
few breech deliveries as possible. The goal set was to have no breech 
deliveries, particularlj^ in primiparas at term witli single pregnancies. 
This goal was not reached, but the results were very encouraging and the 
fetal loss from dystocia was extremely low. 


Table I. Tabulated Summary or Ca.ses 


1 

BREECH PRESENTATION'S 

-tiabies nonviable 

at birth 

32 

14, or 43.7% 


Babies viable at 

birth 

1,GS9 

25S, or 15.3% 


All babies 


3,721 

272, or 15.S% 




1006 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 

Incidence . — In the deliveries of the 1,700 women, 1,721 babies were 
born, 32 before the period of viability and 1,689 after viability (Table I). 

Breech presentations in babies born before the period of viability are 
of little importance, presenting no problem at delivery and having no 
bearing on the outcome. Hence, in this paper the nonviable babies are 
excluded and attention is directed only to those born viable. 

Among the viable babies, at some time during pregnancy, about 1 
in 6 (258) were found in breech presentation. At time of birth, how- 
ever, due chieflj’’ to external cephalic versions and in much lesser degree 
to spontaneous versions, only about 1 in 37 (45) remained in breech 
presentation (Table II). And of the 45 in breech presentations at 
birth, 13 were premature. 

Table II. Babies Viable at Birth (1,689) 


breech presentations 
At some time during pregnancy 258 or 15.3%, 1 in 6 

At time of birth 45 or 2.6%, 1 in 37 

(Due chiefly to external cephalic versions) 


It is generally stated that the incidence of breech presentations is 
very high in the early months of pregnancy and that the incidence de- 
creases greatly as term approaches. It is interesting to note that in this 
series, with many artificial versions, the incidence fell off verj’’ sharply 
as term approached. Among the nonviable it was 44 per cent, among 
the viable premature it was 13 per cent, and among those at term it was 
only 2 per cent (Table III). 


Table III. Breech Presentations of 1,721 Babies at Birth After Versions 

Artificial and Spontaneous 


1 

BREECH 

Nonviable 

32 

14, or 43.7% 


Viable premature 

99 

13, or 13.1% 


At term 

1,590 

32, or 2.0% 



1,721 

59, or 3.4% 



Results Obtained by Cephalic Veisions . — Of the 258 babies found in 
breech presentation at some time during pregnancy, over three-fourths 
(198) were changed by cephalic versions to vertex presentations, so re- 
maining at birth; 5.8 per cent (15) changed spontaneously; and 17.5 per 
cent (45) were left as breech (Table IV). 


Table IV. Viable Babies Originally in Breech Presentation (258) 


Changed by external cephalic versions 

197 


Changed by internal cephalic version ‘ 

1 


Total changed artificially 

198, 

or 76.7% 

, Changed spontaneously breech to vertex 

15, 

or 5.8% 

Total changed artificially and spontaneously 

213, 

or 82.5% 

Remaining breech at birth 

45, 

or 17.5% 


258 

(100.0%) 
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Reasons Why the- 45 Were Left in Breech Presentation. — The 45 left 
as breech represented 16 failures, partial and complete, of cephalic 
versions; and 29 on whom no attempt at version was made, because of 
twin pregnancies, incomplete observation, consultations, etc. (Table V). 

Tabi.e V. Reasons for Babies Left as Breech (45) 


Partial failure of external versions 6 

(turned to vertex but reverted, so remaining) 

Complete failure of external versions 10 

(could not be turned even once) 

No attempt at external versions 29 

45 


Number of Babies on Whom Cepluilic Versions Were Attempted . — 
Among the 258 babies originallj’- in breech presentation, 15 changed 
spontaneously to vertex and on 29 no attempts at versions were made. 
There remained 214 on all of whom attempts at version were made 
(Table VI). 

Table VI. Viable Babies Originally in Breech Presentation 


Left as breech with no attempt at versions 29 

Spontaneous versions to vertex 15 

Cephalic versions tried on 214 

258 


Percentages of Siiccess and Failures at Conversions to Vei'tex. — Com- 
plete success was attained in 92.5 per cent of these attempts at conversion 
from breech to vertex, all of the 198 babies so changed being in vertex 
presentation at birth. There was pai’tial failure in 2.8 per cent of the 
attempts, as reversions to breech occurred and all 6 babies were in breech 
presentation at birth. In 4.7 per cent there was complete failure, as the 
presentations of these 10 babies could not be changed even once (Table 
VII). 

Table VII. Change of Presentation by Cephalic Version Tried on 214 Babies 


Complete success, vertex at birth 198, or 92.5% 

Partial failure, changed but reverted, breech at birth 6, or 2.8% 

Complete failure, could not be changed, breech at birth 10, or 4.7% 

214, or 100.0% 


Reasoiis for the Six Partial Failures. — The six partial failures were 
equally divided among multiparas and primiparas. In the former, ver- 
sions were performed at least once on each baby, but reversions recurred 
and discovery was made too late in labor for further attempts at version. 

In the primiparas, one baby was turned to vertex in the sixth calendar 
month and two in the eighth month. All reverted to breech and could 
not be returned. The mother of the first of the tln-ee babies, due to in- 
tercurrent illne.ss, was not seen again until the eighth month. So all 
these three failures occurred in the eighth month and all were due in 
part at least to the complication of extended legs of the fetuses. 

Reasons for the Ten Complete Failures. — These ten complete failures 
occurred in one multipara and in nine primiparas. The reason for the 
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failure in the multipara was multiple fibroids. The uterine wall was so 
thick that diagnosis of presentation could be made by x-ray onlj^ and 
serious attempts at version ivere not persisted in. 

The cause of the failures in the nine primiiiaras was due to the fact 
that all of the attempts at version ivere made in the eighth and ninth 
months of pregnancjL Contributing causes were : in six, extended legs 
of the fetuses and in the other three, adhesions under old abdominal 
scars, with a small amount of liquor amnii, and obesity with badly taken 
anesthetic. 

It is to be noted that of the 12 failures, complete and partial, or pri- 
mary and secondary, in primiparas, the complication of extended legs 
was present in nine or 75 per cent, while all failures were in the eighth 
or ninth months of pregnancy. 

In primiparas, therefore, two factors seemed to make external versions 
especially difficult, extended legs of the fetuses and delay in making the 
attempt until late in pregnancy. When both of these factors are present, 
in my experience, failure is very likely to occur. In the whole series, 
there was no failure at conversion to vertex before the eighth month of 
pregnancy, whether in the presence of extended legs or not. And with- 
out this latter complication, there ivere manj^ successful conversions 
after the eighth month (Table XV). 

In multiparas, with the exception of one failure due to multiple 
fibroids, there was no complete failure, whether the attempt was made 
late or early, in the presence of extended legs or not. 

All of the cephalic versions except three were performed before labor. 
Two external cephalic versions were performed in the first stage of 
labor, one in a primipara and the other in a multipara. One internal 
cephalic version was performed in a multipara in the second stage of 
labor. This is described later. 

Delivery of the 258 Babies Originally in Breech Presentation 

Of the babies originally in breech presentation, over three-fourths 
(204) were delivered vaginallj^ as breech; about 13 per cent (33) were 
delivered vaginally as breech; and 8 per cent (21) Avere delivered bj^ 
section.- Slightly less than one-half (10) of the sections Avere performed 
because of the breech presentations, the otliers for reasons unconnected 
Avith the presentations. Of all the A'iable liabies originally in breech 
presentation, 3.5 per cent Avere deliA^ered by section because of persist- 
ing breech presentations, all being babies of primiparas (Table VIII). 

Table VIII. Deliveky of 258 Babies Originally in Breech Presentation 


As vertex, vaginally 



204, or 

79.1% 

Spontaneous 


1.^9 • 



By forceps 


05 



As breech, vaginally 



.JO, or 

12.8% 

Bj' section 



21, or 

8.1% 

Converted, verte.x 


9 



Not converted, breech 


12 



(Because of breech 

10)- 




(Because of fibroids 

2) 







258, or 

100.0% 


*Sections because of breech, 10. or 3.5%. 

Reaso7is Why 33 Babies Were Delivered Vaginally as Breech. — The 
babies deliA'ered vaginall}’’ as breech AA'ere those in tAAun pregnancies; 
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those not under observation in the latter part of pregnanej* ; those chang- 
ing suddenly to breech presentations too late for attempts at versions ; 
two in consultations after labor had started; and two upon whom arti- 
ficial versions had failed (Table IX). 

Table IX. Babies Borx Vaginally as Breech. Why So Born 


In twin pregnancies 33 

Not under complete observation 10 

Spontaneous versions and reversions to breech 6 

too late for attempts at version 

Consultations after labor started ' 2 

Failure of cephalic versions 2 


33 


Of the babies having breech deliveries, only six were of primiparas 
at term with single pregnancies (Table X). And of these six primip- 
aras, one was never seen until well advanced in labor and three were 
not seen during the last weeks of pregnancy until just before labor. The 
remaining two had lireech deliveries because of tlie failure of external 
versions (Table XI). 


Table X. Breech Deliveries 



OF 

PRIMIPARAS 

OF 

MULTIPARAS 



C 

7 



4 

3 



3 

4 



o 

3 

33 

IG 

17 


Table XI. Term Babies of Prijiiparas in Single Pregnancies Delivered as 

Breech 


Not under observation before labor — consultation 1 

Not under observation during last month 3 

Failure of external cephalic version 2 


It follows, therefore, that in the conseculive deliveries of 1,700 women, 
of all under complete ohservaiion throughout pregnancg, only two 
primiparas at term -with single pregnancies had breech deliveries. 

Petal Mortality of Viable Babies Originally in Breech Presentation 

The fetal mortality from all causes among the 258 babies oi-iginally 
in breech presentation was 8, or 3.1 per cent. The corrected mortality 
or that from dystocia only Avas 2, or 0.8 per cent (Table XII). 

Six of the babies Avere lost from causes unconnected Avith delivery, 
placenta previa, accidental hemorrhage, enterocolitis, hydroceiihalus aiid 
prematurity. 

Table XII. Fetal Mortality of 258 Vi.able Babies Originally in Breech 

Presentation 

From all causes S, or 3.1% 

_ From dystocia only 2, or 0.8% Omitting 1 consultation 1, or 0.1% 
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The two babies lost from dystocia were of primiparoiis women at term 
in frank breech deliveries. The mother of one was first seen in con- 
sultation after more than forty-eight hours of labor, with membranes 
ruptured and breech impacted, delivery being possible only after craniot- 
omy. The mother of the other baby was not seen during the last two 
weeks of pregnancy, due to a sinus infection. 

Two babies only, then, in this series were lost from dystocia. External 
version was not tried on either of them from lack of opportunity. There- 
fore, of all the 258 babies originally in breech presentation before labor 
whose mothers were under my care before labor, the loss from dystocia 
was one, or 0.4 per cent. And of all those whose mothers were under 
complete and satisfactory observation throughout pregnancy, there was 
no loss from dj^stoeia. 

Moreover, among all of the babies on whom cephalic versions were at- 
tempted, successfully or unsuccessfully, not only was there no loss from 
dystocia, but there was no injury. And among all those upon whom ex- 
ternal cephalic versions were performed, just two babies were lost, one 
from accidental hemorrhage eight weelvs after the version; and the other 
from prematuritj"' seven weeks after the version. Neither loss could be 
attributed to the version or to dystocia. 

So it can be stated definitely that of all the fetuses upon whom cephalic 
versions were tried, none suffered harm; and among all changed by 
cephalic versions from breech to vertex, there %vas no loss from dj’-stocia 
or from the effects of the versions. The only loss from d 3 ^stocia was 
among those upon whom cephalic versions were not attempted. 

Maternal Mortality 

Among all of the women upon whose babies cephalic versions were at- 
tempted suceessfullj’' or unsuecessfullj’^, there Avas no mortality. 

Facts Concerning External Cephalic Versions Performed 

Concerning the external versions performed in this series, some facts 
are interesting. These versions Avere performed on 203 babies, Avith 
slightlj’- over three-fourths on those of multiparas (Table XIII). 


Table XIII. Conversions to A^’ertex bt Cephalic A^'ersions (204 Babies: En- 
tirely Successful, 198, and Partly Successful, 6) 


By internal cephalic 

1 

in a multipara 

By external cephalic 

203 

In multiparas 

154 

or 75.9% 

In primiparas 

49 

or 24.1% 


203 

100.0% 


Months in Which External Ve7-sions Were Eerfomned. — Particular at- 
tention is called to the time at Avhieh these versions Avere first performed. 
About three-fourths Avere in the sixth and seventh calendar months and 
only about one-fourth in the fifth, eighth, and ninth months (Table 
XIV). 

External Versions With and Without Anesthesia. — No anesthesia AA’^as 
used in changing presentations from breech to A’^ertex in over 95 per 
cent of the babies. In nine onty, or hi less than 5 per cent, Avas an- 
esthesia used, all nine being in the eightli or ninth month at time of 
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Table XIA''. Time op Conversions to A'^ertex by External Cephalic Versions 

(203 Babies) 


In 

5th 

calendar 

month 

7 

babies 

or 

3.4% 

In 

6th 

calendar 

month 

72 

babies 

or 

35.5% 

- In 

7 th 

calendar 

month 

77 

babies 

or 

38.0% —in 6th and 7th, 73.5% or 3/4 

. In 

8th 

calendar 

month 

36 

babies 

or 

17.7% 

.In 

9th 

calendar 

month 

11 

babies 

or 

5.4% 





203 



100.0% 


conversion. So all conversions performed before the eighth calendar 
months Avere Avithont anesthesia. Of those performed later, about one- 
fifth required anesthesia (Table XV). 

Table XA'". Conatirsions to A^’ertex by External Aversions and Anesthesia 


AA^itliout anesthesia 
AVith anesthesia 


194 or 95.6% 
9 or 4.4% 


203 or 100.0% 

Conversions in 8tli and 9th months 47 

AAqthout anestliesia 38 

AVith anesthesia 9 or 19.1%, aboutl/o. 

All conversions before eighth month without anesthesia. 


Total Number of External Cephalic Versions Performed. — The total 
number of external versions performed on the 203 babies Avas 355, as in 
many cases several versions Avere performed on one baby before the 
presentation remained Amrtex. On one baby nine versions Avere per- 
formed and on another thirteen. All repeated versions except tAAm Avere 
in multiparas (Table XVI). 


Table XVI. Total Number of External Cephalic A^er.sions Performed on 203 

Babies (355) 


babies 

TIMES 

PERFORMED 

TOTAL 

VPJRSIONS 

in multiiluias 

IN PRIMIPARAS 

139 

1 

139 

92 

47 


2 

40 

36 

4 

22 

3 

66 

60 

0 

14 

4 

56 

5v> 

0 

4 

5 

20 

20 

1 0 

2 

6 

12 

12 

0 

1 

9 

9 

9 

0 

_ 1 

13 

13 

13 

0 

203 


355 

304 

1 -51 


1 otai external versions, 355 

In 154 inultiparas 304 

In 49 primiparas .51 


203 


Table XA^II. Totat. External Cephalic Aversions Attempted (368) 

In l^ nmltiparas 305 Successful 304 Failures T 

n oS primiparas 63 Succe.'ssful 51 Failure.s 12 


In primipara.s after Ttli month, 22 
Successful 10 or 45.5% 

Failures 12 or 54.5% 
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Months When Spontaneous Versions Occurred. — Spontaneous Aversions 
occurred Avith 15 babies, about equally diAuded among those of primip- 
aras and multiparas. TA\'o-thirds occurred in tlie sixth and seventh 
calendar months and only one-third in the later months (Table XVIII). 
Thus nature’s time for spontaneous A’-ersions corresponded AAuth the ob- 
stetrician’s time for artificial Amrsions, tAvo-thirds of the former and 
three-fourths of the latter occurring in the sixth and seventh months. 

Table XA^II. Spontaneous Aversions Breech to A^ertex (In Multiparas, 8; 

In Primiparas, 7) 


In 5th calendar inontli 0 observed 
In Gth calendar rnontli 3 or 20.0% 

In 7tli calendar month 7 or 46.7% — In Gth and 7th, 66.7% or 2/3 

In 8th calendar month 3 or 20.0% 

In 9th calendar month 2 or 13.3% 


15 or 100.0% 


Percentage of Reversions Occurring After First External Versions . — 
Reversions to breech, after first external versions, occurred in about 
one-third of the babies ; in about 10 per cent of primiparas and in about 
40 per cent of multiparas. Of fiA^e babies reverting in primiparas, tAAm 
AA'ere returned to A’ertex and three could not be returned. Of 65 reA'-ert- 
ing in multiparas, all but three AA'ere returned to A^ertex by one or more 
external versions. These three AA’-ere left as breech AAuthout further at- 
tempts at Aversion (Table XIX). 

Table XIX. Babies Reverting to Breech After First External Cephalic 

A^'ersions on 203 


In 49 Primiparas 5 or 10.2% — about 1 in 10 

In 154 Multiparas 65 or 40.3% — about 4 in 10 


203 70 or 34.5% — about 1 in 3 


Cord Around Neel: After External Ver.sions. — The question is often 
raised AA'hether or not external cephalic A'ersions inci-ease the incidence 
of cords around fetal necks. 

In this series, the incidence of cords around fetal necks Aims higher 
among the babies on AAdiom external Aversions had been performed than 
among those on AA'hom no versions had been performed, though in the 
former the complication caused no fetal loss, AA^hile in the latter it caused 
a slight mortality. Although tliis absence of fetal loss in the former 
is probably a fortunate coincidence, it is AAmrthy of mention. 

Among all the babies on aa'Iioiu external versions had been performed, 
the incidence of cords around necks AA^as about 1 in 3, AAdiile among 
those of the AA'hole series on AAdiom no versions had been performed, the 
incidence Aims about 3 in 4, 31.5 per cent and 23.1 per cent, respectiAmh' 
(Table XX). 

Incidence of Cords Around Neck Not Increased hy Repeated Ver- 
sions . — The incidence of cords around fetal necks did not increase ndth 
the number of versions performed. On each of 139 babies, one version 
only AA-as done. xVinong these there AA'cre 49 AAdth cord around the neck, 
an incidence of 35.2 per cent. On each of 64 babies, tAA’o or more ver- 
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sions were done and among these, 15 were found with cord around the 
neck, an incidence of 23.4 per cent. Thus repeated versions on one babj' 
did not seem to entail additional danger from this complication. 


Table XX. Conns Around Fetal Necks After 355 External Cephalic Versions 

ON 203, Babies 


Total number 64, 
number of 1 

, or 31.5%, 
,721 babies. 

nearly 1 

in every 3 babies. For comparison with whole 


babies 


CORDS around necks 

FETAL LOSS FROM 
CORDS 

Versions on 

203 

64 

or 31.5% — nearly 1 in 3 

0 

No versions i 

on 1,518 

351 

or 23.1% — nearly 1 in 4 

6 or 1.7% 


1,721 

413 

or 24.1% — nearly 1 in 4 

6 or 1.4% 


Cord, Around Neck After Spontaneous Versions . — After the 15 spon- 
taneous versions from breech to vertex, cords were found around the 
neck of three babies, an incidence of 20.0 per cent. While the number 
of cases is too small for serious consideration, yet they serve as a re- 
minder that cords may become wound around fetal necks after spon- 
taneous versions as well as after artificial ones. 

Case Report — An Internal Cephalic Version Performed in the 
Second Stage of Labor 

The patient was a multipara at term. The presentation had been 
vertex throughout pregnancy. This was verified four days before la- 
bor. The fetal head was then at the brim of the pelvis, and there was 
an excessive amount of liquor amnii. 

Labor started spontaneously and progressed rapidly. One the first 
vaginal examination, the breech was found presenting high at the pelvic 
brim, the cervix was fullj'- dilated, and the membranes were intact. The 
position was L.S,A. 

The patient was put completely under ether, the membranes \vere 
ruptured, and the right hand was passed into the uterus, pushing the 
breech upward along the left wall of the uterus. The left hand located 
the fetal head through the towels and the abdomen and guided it down- 
ward on the patient’s right. The head immediately appeared at the 
pelvic brim and the breech was felt up under tlie ribs. 

' The head was held with the right hand and the patient Avas allowed 
to come out of ether. As uterine contractions did not start, 4 minims 
of pituitrin were given bj’' intermuscular injection. With the first 
uterine contraction, the head came doivn into the pelvis and spon- 
taneous delivery followed quickly. The baby, weighing %% pounds was 
m good condition. The internal cephalic version seemed a safer pro- 
cedure than the breech deliveiy of such a large baby. 

This internal cephalic version is the only one performed by me. The 
operation seems to have possibilities and might be used in a primipara 
under favorable circumstances. 


Comments 


In considering this series of breech presentations among viable babies, 
It is noticed that the incidence is high, about 1 in 6. This is due to the 
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fact that all breech presentations are listed if once diagnosed, although 
they may have changed later to vertex. It is probable that in any large 
number of ante-partum examinations, findings would be similar. All 
observers, however, give the incidence of breech presentations at time 
of labor only. 

At time of labor, in this series, the incidence was found to be 1 in 37^ 
an incidence more in accord Avith the observations of other writers. This 
change from 1 in 6 to 1 in 37 is due chiefly to external cephalic versions 
and but slightly to spontaneous A'^ersions. 

Arguments Against External Versions Answered 

One argument that maj'' be advanced is that these external versions 
Avere not necessaiy, as in other series Avith but fcAv external versions, or 
none at all, the incidence of breech presentations at time of labor is 
only slightly higher than in this series AAuth many external versions. 

This argument is not convincing, because it is never possible to fore- 
tell Avhich babies in breech presentation Avill turn spontaneously to A^er- 
tex. Many Avill but some Avill not. Hence, indiAudual babies may suffer 
and be left to face later, breech delivery Avith its high mortality. It is 
better to rely on relative certainty than on uncertainty. 

Moreover, external versions are usually easy if attempted early. In 
this series, there Avere no failures before the eighth month and anesthesia 
AA’^as not needed, AAdiile after the seventh month anesthesia -was. needed 
in about one-fifth of all versions performed and of all attempted in 
primiparas, oA^er one-half Avere failures. Spontaneous versions may oc- 
cur but they are more likely to occur early, judging from this series, 
Avhere tAVO-thirds occurred before the eighth month (Tables XV, XVII, 
and XVIII). 

Thus, it does not seem Avise, AA^hen breech presentations are found, to 
allow them to persist much beyond the seventh month, especially in 
primiparas. Of the 12 failures at external A'-ersions in primiparas in 
this series, all occurred after the seventh month, due largely to the 
dreaded complication of extended legs of the fetuses. It seems probable 
that none of these failures Avould have occurred, even in the presence 
of this complication, if all of the attempts could have been made in the 
sixth or seAmnth month of pregnancy. 

Other arguments advanced against external version are : that it may 
cause AA'inding of the cord around the fetal neck; that reversions to 
breech occur too frequently; that it may cause premature labor; and 
that it maj^ cause injur.Y to fetus or mother. 

Artificial versions do at times cause Avinding of cords around fetal 
necks. But so do spontaneous ones. If there are fcAv of the former, 
there aagII be many of the latter and vice versa. There is little reason 
for thinking that either entails essentially more risk of causing this com- 
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Table I 


TOTAL 

COLOR j 

age I 

PARITY 

94 

W 

c 

15-30 

31-45 

HSQuiffll 

Multip. 

Hospital 

(54) 

23 

31 

33 

21 

29 

25 

Clinic 

(40) 

17 ! 

1 

23 

24 

i 

16 

21 

19 


Table II 


total 

ABORTIONS 

previous 

ATTACKS 

PAST operations 

94 

0 

1-1- 

0 

1+ 


Hospital 

(54) 

38 

! 16 

1 

28 

1 

1 

! 26 

3 

1 uterine suspension 

1 Unilateral salpingo-oophorectonij' 

1 Exploratory laparotomy, pyosalpinx, not 
removed 

Clinic 

(40) 

32 

8 

15 

25 

7 

5 Unilateral salpingo-oophorectomies 

2. Uterine suspensions 


Table III 


total I duration of pain I 

effect on menstruation 

94 1 

1 wk. 

2 wk. 

3 wk. 

NO change 

Menometrorrliagia 

BISilSilH 

31 

20 

3 

34 

20 

Clinic 

(40) 

10 

1 

17 

13 

34 

6 


Table IV 


TOTAL 

cervix 1 

uterus I 

ADNEXA 

94 

Norm. 

Endo- 

cervi- 

citis 

Ant. 

1 

Retro- 

verted 

Bilateral 

masses 

Unilateral 
mass. Bi- 
lateral in- 
volvement 

Unilat- 
1 eral 

1 mass 

Size 

Hosp. 

(54) 

22 

1 

32 

38 

10 

21 

23 

10 

5- 0 cm. (33) 
7-12 cm. (18) 
12-t- cm. ( 3) 

Clinic 

(40) 

19 

21 

32 

8 

5 

19 

10 

5- 0 cm. (32)* 
7-12 cm. ( 8) 


Table V 


TOTAL 

cervical 

smear 

sedimentation rate 

TEMPERATURE ON 
ADMISSION TO 
CLINIC 

94 

ll 


i 

24-i- 

15 min. 

24-1- 

30 min. 

. 24+ 

00 min. 

I 18-24 
00 min. 

0-lS 1 
00 min. 

N 

99-100 

100-101 

HH 

1 

7 

34 

9 

20 

19 

4 





vjiinic 

(40) 

■ 

S 

20 

0 

S ! 

18 

0 

8 

10 

17 

13 
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external versions were broken. Lack of haste and gentleness are es- 
sential for the safe performance of versions. I once spent an hour 
in performing an external version without anesthesia. 

One baby only, in the series, showed symptoms causing anxiety during 
an attempted version. The baby had been turned part waj'’, when aus- 
cultation disclosed the fetal heart beating very slowly. The attempt at 
version was given up and the fetal heart sounds returned to normal in 
a few minutes. One week later, fortunatelj’", spontaneous version to 
vertex was found to have occurred. 

Advantages of External Cephalic Version 

The value of external versions is unquestionable. By it the presenta- 
tion is changed from breech to vertex with as.surance of a relatively 
safe birth in place of a far more hazardous one. Not only is there less 
risk of fetal loss but also of permanent fetal injury. And the mother 
is assured of a labor more natural and shorter. 

There are other advantages of a change of presentation from breech 
to vertex. In the latter presentation, disproportion between the fetal 
head and the pelvic brim can be recognized. In primiparas, fetal heads 
not dipping into pelvic brims at term, give warning of dystocia later 
and possible need of section. Appropriate measures can then be taken 
to prevent trouble. 

Premature labors are less likely to occur in vertex presentations than 
in breech presentations, judging from this series. Among all of the 
viable babies whose presentations had been changed artificially and spon- 
taneously from breech to vertex, the incidence of premature labors was 
slightly over 4 per cent, while among the 45 left in breech presentation, 
the incidence was nearly 29 per cent. This seems more than a coin- 
cidence, even allowing for the fact that many twin pregnancies were 
among the 45, and early changing of breech presentations from breech 
to vertex, far from causing premature labors, may tend to prevent them. 
Another fact frequentl)'^ noticed is that the pregnant woman is usually 
more comfortable with a fetus in vertex presentation, especially in the 
later months. In breech presentations, complaint is often made of 
pain from pressure of fetal heads up under the ribs and quick relief 
is experienced when the presentations are changed to vertex. 

Weekly Examinations After Performance of External Cephalic 

Versions 

The routine adopted by me after performing external versions, is to 
ask patients to report for examination weekhL If reversions to breech 
have occurred, the versions are repeated. This is continued until the 
presentations remain vertex, as they will usually do when the fetal 
heads settle into the pelvic brims. Except in bed patients, the several 
forms of abdominal binders suggested do not seem practical, as they are 
hard to keep in place. 
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plication than the other. It seems illogical, therefore, for fear of cord 
complications' to refrain from artificial versions and to rely upon spon- 
taneous ones. 

In this series, the incidence of cord complications was only slightly 
higher among haliies on whom external versions had been performed 
tlian among those on whom there had been none, 1 in 3 in contrast to 
1 in 4 approximately (Table XX). And while cord around the neck 
does at times cause fetal mortality, breech deliveries result in a far 
higher mortality. So every fetus left, in breech presentation is in much 
greater danger from impending breech delivery than from a possible 
cord complication after external version. 

It is true that reversions to breech after external versions do occur 
frequently but the versions may be repeated as often as necessary. In 
this series, reversions occurred in about one-third of the babies on whom 
versions had been performed. They were more frequent after easy 
versions and less frequent after difficult ones. Versions were more 
difficult in primiparas and reversions were rare, about 1 in 10; while in 
multiparas versions were easy and reversions were common, about 4 in 10 
(Table XIX). Fortunately after easy first versions and subsequent 
reversions, repeated versions were usually easy also. And repeated 
versions were not harmful to mothers or babies and did not increase 
the incidence of cords around necks. Vex’y possibly, if versions wound 
cords around necks, reversions unwound them. 

Therefore, the argument against external versions, on the ground 
that reversions occur too frequently, is not a serious one, as the versions 
may be repeated without danger until the presentations remain vertex. 

The fear that premature lalior may be caused by external version is 
groundless judging from this series, where the incidence of premature 
labors was actually less among the babies on whom versions had been per- 
formed than among all of the viable babies of the series on whom no 
versions had been performed, about 4 per cent in contrast to 6 per 
cent. 

Finally, judging from this series again, external versions carefull.y 
performed do not endanger the lives of mothers or babies. There was 
no mortality among all the women and no loss from trauma of dj’-stoeia 
among all the babies, in and on whom these versions were performed 
or attempted, in a total of 368 vei’sions performed and attempted un- 
successfully. 

One woman only, in the series, showed symptoms causing anxiety. 
After version had been accomplished under anesthesia, slight bleeding- 
appeared from the vagina. The mother’s pulse and the fetal heai*t 
sounds remained unchanged. Yer 3 ^ shortly after, labor started and 
ended safely for both patients. In this ease too much force was used 
ni performing the version, due to a badly taken anesthetic and conse- 
quent haste. Unwittingljq two of the most important rules governing 
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Of all conversions attempted, 92.5 per cent were entirely snccessfiil. 
Ten sections were performed because of persisting breach presentations. 
These were all on primiparas and comiirised 3.5 per cent of the viable 
babies found in breech presentations. 

Only six term babies of primiparas in single pregnancies were de- 
livered vaginally as breech. 

There was no loss from dystocia among anj'^ of the babies on Avhom 
external cephalic versions ivere performed and none sustained injury. 
And among all of the 258 viable babies found in breech presentations, 
the total mortality from dystocia Avas 0.4 per cent (excluding one con- 
sultation) . 

Conclusions 

Petal mortalitj^ in breech deliAmries is unduly high. Every breech 
presentation, therefore, is a potential danger to the unborn child. This 
danger can be removed by early external cephalic version. 

Reliance should not be placed upon spontaneous version. Individual 
babies Avill suffer AAdien this fails. 

Success in external versions depends upon early diagnosis of presenta- 
tion by careful ante-partum palpation. When diagnosis is in doubt, 
it can usually be made by A^aginal examination and ahvays by x-ray. 

External A'^ersion should be performed gently and Avithout haste. If 
it cannot be accomplished Avithout force, the attempt should be aban- 
doned. Carefully perfonned, the operation is not dangerous to fetus or 
mother. The fetus is in more danger from the breech presentation than 
from the version. 

The operation is generally quite easy and usually may be performed 
without anesthetic if tried early. The most frequent cause of failure 
is delay in making the attempt until late in pregnancy. The next most 
frequent cause is extended legs of the fetus. 

The best time for performing external cephalic version is in the sixth 
and seventh calendar months,^' and breech presentations should not be 
alloAved to persist beyond the seA’^enth montli Avithout attempts at ver- 
sion. After tliis time, spontaneous versions are less likely to occur and 
artificial Aversions are more likely to require anesthesia and to be fail- 
ures. 

An olistetrician Avho lets a pregnant Avoman in his care go to term 
Avith a breech presentation undiagnosed, has usuall}^ not rendered the 
Iiest service to his patient. 

External cephalic A'ersions, systematically employed, can reduce the 
fetal mortality folloAving breccia presentations to appi’oximately that 
folloAving vertex presentations. 

♦In a previous article.” I stated that the best time for performing- external cephalic 
version was in the seventh and eighth calendar months. I.ater experience has con- 
vinced mo that the most favorabie time is the sixth and seventh months. 
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In priiniparas, while reversions are relativelj^ rare, repeated versions 
are often difficult, especially if more than a week is allowed to elapse 
before second attempts. In mnltiparas, reversions occur frequently, 
but repeated versions are usually easy. 

Method of Performing External Cephalic Versions 

The maneuver of external cephalic version is usually not difficult, and 
it will he easier if the breech presentation is made out early. Careful 
and frequent abdominal palpation will generally reveal the presentation 
by the beginning of the sixth calendar month. If the presentation can- 
not he established by this method, vaginal examination in most instances 
will make it clear. If the presentation is obscure after both of these 
methods, an x-ray film will always show the presentation. 

For the performance of this maneuver, the patient should be on her 
back relaxed physically and mentally. The bladder should be empty. 
All manipulation should be cautious and gentle. Haste or force should 
never be used. The tips of the fingers should be used rather than the 
whole hand. The fetal heart sounds should be listened to frequentlj^ 
and always before and after the attempt. 

With a very small fetus, the head can often be turned quite easily, 
either clockwise or counterclockwise, until it reaches the transverse 
position, when it will descend suddenly and will be felt at the pelvic 
brim. The version is often surprisingly easy. 

With a larger fetus, it is often best to work on the breech first. This 
is gently pushed up from the pelvic brim and then with the finger tips 
is directed slowly clockwise or counter clockwise. If it will not go read- 
ily in one direction it should be tried in the other direction. The fetus 
■will turn more easily in flexion, that is, as if in a forward somersault. 
Except in very small fetuses, turning backAvard in extension is not pos- 
sible. After the breech has been pushed upAvard to the transverse posi- 
tion, slight pressure on the head in the opposite direction Avill often bring 
success and the fetus Avill turn easily into the A^ertex presentation, AAdien 
the head Avill be felt at the pelvic brim. 

If version is not found possible on the first attempt, seAmral days or 
a Aveek should be alloAved to pass before a second attempt is made. If 
seA'eral attempts fail, an x-ray picture shoAving the exact attitude of the 
fetus, may render Amrsion possible, either Avith or Avithout anesthesia. 

There should be fcAV failures at external version in multiparas. In 
Primiparas, there should be feAv failures if the attempts at version are 
made early in pregnancy. If the attempts are made late and in the 
presence of extended fetal legs, versions are difficult. The only chance 
of success then is by Avorking on the breech, lifting it and directing it 
in the direction of the fetal back. With an x-ray film as a guide, suc- 
cess may be obtained by this method. 

Needless to say, external Amrsions cannot be performed in tAvin preg- 
nancies. Other conditions, such as fibroid tumors, obesity, a small 
amount of liquor amnii and adhesions under abdominal scars, may make 
versions difficult or impossible, especially in primiparas. 

Eesurae of Results Obtained 

In this series, three-fourths of the viable babies found in breech 
presentations Avere changed by external cephalic versions to vertex and 
Avere so delivered. 
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tion, and then the child is turned by lifting the breech away from the pelvic brim 
and flexing the head toward its thorax. If the reverse is tried, there will generally 
be failure. 

Failure sometimes is due to the fact that the back is directly anterior or directly 
posterior. Lateroversion of the child is not possible. In such a case it is better 
to desist and see the patient again in a few days when conditions may be more 
favorable. 

In my experience the commonest cause of failure is a frank breech with ex- 
tended legs. In such the breech in the last two months of pregnancy may already 
be in the brim and cannot be lifted above it, and if it is freed the child cannot be 
swung around because its body is extended and splinted by the legs. When such a 
condition is suspected we have an x-ray taken. If this shows extended legs no 
further attempt at version is made. So I find that the great majority of my breech 
deliveries are frank breeches. 

In all the years during which I have done exteinal versions, I have encountered 
no case in which the child was compromised by the procedure, but it is important 
to auscultate the fetal heart during the procedure and stop if it becomes slow or 
irregular. We need fear no damage to the uterus or risk of separating the placenta 
if no force is used. 

DE. GEOEGE W. KOSMAK. — Dr. Eyder’s paper deals with a procedure of 
definite importance as a prophylactic measure to avoid the assumed risks of delivery 
by the breech. The careful study of a large series of personal cases leads the author 
to the belief that for a successful vaginal delivery, the vertex presentation is es- 
sential. He performs or attempts an external version at any month when a breech 
is diagnosed and repeats it as often as necessary. However he admits that spon- 
taneous version does occur. Would it not appear desirable to await this in the aver- 
age patient? It occurred apparently in about 6 per cent of his cases. He claims 
success for the maneuver in 92.5 per cent of his cases, with no bad results, and that 
he failed in only 7.5 per cent. It would appear therefore that Dr. Eyder is a fairly 
successful and competent versionist. But Dr. I. S. Potter claims equally good results 
for his maneuver, which may be regarded as the exact opposite. 

One cannot discuss the desirability of routine versions without endeavoring to 
analyze the reasons for breech presentations on the one hand and the results of 
breech deliveries on the other. 

The incidence of breech presentations was stated by Pinard in 1889 to be 3.3 
per cent in 100,000 labor.s, including premature and full-term babies. More recently 
the New York Lying-in Hospital claims an incidence of 4.72 per cent in about 
17,000 deliveries. Naturally these estimates would be higher if a diagnosis was 
established before labor set in, and the spontaneous versions in the earlier months 
were included. The causes for breech presentations are stated by most writers on 
the subject to be manifold. The fetus, suspended in the liquor amnii should sink 
by its buttocks, so that if gravitj' were the only factor concerned, this ought to be 
the most frequent presentation which, evidently it is not, except with premature 
fetuses. Later on it must be assumed that there is some interference with the 
process of accommodation between the fetal ovoid and the uterus which would 
ordinarily bring about a head presentation. These natural forces are probably 
lacking in twin pregnancies and in hydramnios, because of increased uterine dis- 
tention and flaccidity, which may also account for the greater frequency of breech 
presentations in multiparas. Their occurrence is also favored by any obstacle which 
opposes the engagement of the head, including pelvic deformities and hydrocephalus. 
There likewise seems to be a hereditary and a Jiabitual tendency toward this con- 
dition in certain women. 

In view of the foregoing why, in the absence of a definite abnormality in mother 
or fetus, may not a breech presentation be the most satisfactory adjustment in a 
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Discussion 


DR. BENJAAIIN P. WATSON.-— Too often nowadays papers are written and 
conclusions drawn from hospital records and case histories written by many dif- 
ferent individuals, and rarely by the person who carries out the particular pro- 
cedure recorded. That is why hospital and clinic statistics on this subject are of 
little value as compared with Dr. Ryder’s. 

In the paper just presented we have been given a precise account of one technique 
carried out and recorded by one man in a large series of cases over a period of many 
years. That establishes its great value. ‘ . ' 

With Dr. Ryder’s general thesis I am entirelj^ in accord, for I believe in and 
attempt external version as early in pregnancy as a diagnosis of breech prespntation 
IS made. We all grant that spontaneous version to a vertex often occurs in the 
sixth, seventh, or eighth month in primigravid and parous women, and even just be- 
fore labor in a multipara. But if we can safely increase this number bj- a simple 
maneuver it is worth while trying it and repeating it again and again if necessary 
in any one case. 


It may be argued that the necessity for doing cephalic version is not so great 
today as it was twenty years ago, because tlie infant mortality in breech delivery 
Js not nearly so high today as it was then, thanks to our better understanding of the 
mechanism^ of breech delivery. In the Sloane Hospital over the last seven years, 
the uncorrected general fetal and infant mortality is just under 3 per cent, while tlie 
corrected fetal and infant mortality' in breech deliveries is 5.3 per cent. Hence tliere 
IS still a greater risk to the child in breech than in vertex delivery, and it is, there- 
fore, wortli while trying to correct it in the way' advocated. 

The risk to the child is not so great, however, as, in my' opinion, to justify a 
cesarean section for breech presentation alone. Many women would have been saved 
file hazard, of a section had a timely' external version been done, for witli a border- 
100. pelvis a decision for or against section can be better made if the presentation 
is a vertex. 


I) personally-, never give an anesthetic when version is attempted for no force 
oiust be used. It is important to make an exact diagnosis of position before carrying 
out the-maneuver. It is usually possible to locate the back by palpation and ausculta- 
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It liardly seems necessary to point out that the end results of a skilled obstetrician 
should be far better when compared to those of a teaching hospital or university, 
clinic devoted to the training of young men. However, a brief consideration of a few 
statistics from the Lying-in Hospital for contrast may be interesting. In 25,678 
consecutive deliveries at the Lying-in Hospital there were 1,176 viable prematures 
and term babies delivered as breech, an incidence of 4.5 per cent. The gross un- 
corrected fetal mortality among these breech presentations for the clinic as a wliole, 
was 12.1 per cent, and divided was 7.1 per cent on the private service and 14.2 on 
the clinic service. If these figures are corrected on the same basis that the speaker 
has allowed for his own statistics, we then find that the gross combined corrected 
mortality is 3.5 per cent and once again divided, becomes 1.1 per cent on the private 
service and 4 per cent on the clinic service. 

I am aware that a fair comparison between our figures and Dr. Eyder’s cannot 
be made inasmuch as the number of breech presentations delivered at term on our 
clinic service is about thirty times greater than his and the end results on our private 
service, although comparable in number, represent the experience of many obstetri- 
cians rather than an individual’s. Nevertheless, Dr. Eyder’s arguments for cephalic 
version as they have been presented in the light of his own experience are impres- 
sive and cannot be refuted until a comparable series is produced by one wlio will 
show that the end results are as good or better without attempting to convert breech 
presentations to vertex by external or cephalic version. 

DE. HEEVEY C. WILLIAMSON. — In 1,500 consecutive deliveries in my own 
practice, there were 60 breech presentations, an incidence of 4 per cent. Four cesar- 
ean sections were performed, two eleetively for funnel pelves and two were of the 
Latzko type. In both of the latter patients the labor was complicated by premature 
rupture of the membranes, a Voorhees’ bag was inserted but effective labor did not 
occur. Perhaps these two labors were not well managed ; however, the ultimate out- 
come was satisfactory. Dr. Eyder performed 10 cesarean sections in 45 breech 
presentations. 

There were 51 living babies delivered vaginally, four died after birth and one 
was a stillbirth. Two of these babies were premature twenty-four to twenty-six 
weeks’ gestation. One mother had Hodgkin’s disease, tlie other a low implantation 
of tile placenta in the uterus. Another baby died on the fourth day of life follow- 
ing an operation for intestinal atresia. The fourtJi baby, weighing 4 pounds 13% 
ounces, died on the second day following delivery. At autopsy a tentorial tear and 
cerebral hemorrhage were found. The stillbirth was the result of an intrauterine 
death of a large fetus in an elderly primipara. 

A Voorhees’ bag was used in nine patients where the membranes had ruptured 
before labor. The results in seven were satisfactory, two resulted in the Latzko 
operations mentioned. Forceps applied to the aftercoming head were generally used 
and a mediolateral episiotomy was usually performed. 


DE. E. EVEEETT BUNZEL. — We are able to avoid many breech deliveries bj' 
doing external cephalic version. One should not, however, do the version at the fifth 
or sixth month, but rather in the seventh or eighth month of pregnancy. 

Y^ou may, of course, wrap the cord around the neck of the baby by doing a version, 
but you may also imwrap it if such a condition existed previously. 

I disagree with the view that most breech presentations will turn spontaneously 
if they are left alone because I have had a few cases in which even in the eighth 
month of pregnancy, it was impossible in the office to convert a breech to a vertex. 
In. such instances I have taken the patient into the hospital, have given her chloro- 
form, and ha^ e then successfully converted the breech into a vertex, and finally 
had a vertex delivery unassisted. 

Breech delivery of itself carries a definite fetal mortality, whether the patient 
is a multipara or a primipara. At the Sloane Hospital we have found a greater 
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particular case? And why should we attempt to disturb nature’s mechanism or how 
can we tell that our manipulative procedures will improve matters? In a general 
sense the prognosis in breech presentation is considered worse for the child especiallj' 
ill priniiparas, the gross fetal mortality being stated by various authors to be from 
10 to 35 per cent, including prematures, full-term and neonatal deaths. Goethals 
in his series from the Boston L 3 ’ing-in Hospital (1,242 cases) found a mortalitj' of 
G.9 per cent in full-term uncomplicated pregnancies. Stander at the New York 
Lying-in Hospital reports an uncorrected fetal mortality rate of 13 per cent for all 
breech deliveries. Charles A. Gordon in a comprehensive studj' of 3,000 breech 
deliveries found a gross mortalitj' of over 20 per cent but admits that tlie presenta- 
tion itself seemed responsible for oiilj- about one-third of these deaths. Stander in 
bis last edition of Williams’ Texthoolc states that as the result of collected ex- 
periences, the risk to the child even in uncomplicated full-term breech deliveries is 
more than twice that associated with vertex presentations. 

It is unnecessary to discuss further the reasons for this higher mortality rate. If 
it can be avoided bj’ pieventive measures, these must be given due consideration. 
However, in nn- belief, the mere diagnosis of a breech, especialty in the earlier 
months, should not necessarily call for the substitution of a procedure, which in itself 
is not invariably successful or may produce complications of equal risk. Spon- 
taneous delivery of a breech is readilj’ possible; Gordon and others have demon- 
strated that intei'ference with normal mechanism and rapid extraction frequently 
is the real cause for a fatal outcome in manj^ cases. Adequate knowledge of the 
mechahism and the proper handling of the case would appear all important. In 
primiparas with unsatisfactory cervix dilatation the Voorhees’ bag has proved very 
satisfactory in my experience, combined if necessary with a median episiotomj' at 
the proper time. 

Dr. Ryder is to be congratulated on his good results. The question remains 
whether a general direction broadcast to all practitioners of obstetrics would prove 
equally safe. There is always a risk of cord involvement, of possible placental 
separation and Dr. Ryder’s recommendation that external version be done at any 
month of pregnancy and repeated at varjdng intervals must be compared w’ith the 
plan of others who would limit it to full term and before the membranes are rup- 
tured. The question will never be fulty decided as long as the adherents of either a 
conservative or a radical policj' toward a breech presentation, believe that in their 
hands, either method is satisfactory. It would be difficult to convince Dr. Potter and 
his followers, for example, that all babies should not be born by the breech unless 
delivery takes place before they can do a prophjdactic podalic version to which, 
notwithstanding the claimed results, most of us will not subscribe. It will be equally^ 
difficult to persuade those who are convinced that a vertex presentation is essential 
for a successful delivery, to modify their views. 

dr. ANDREW A. MARCHETTI. — The value of converting breech to vertex 
presentation by external or cephalic version has been accepted and disputed by many-. 
A survey of the more recent literature indicates that the advocates of the procedure 
far outnumber its opponents. Among those who do not advocate it maj- be men- 
tioned Dunbar, Meyer, Sherman, and Hanley and Rosenblum. Sherman believes 
that proper conservatism in the treatment of breech presentation would do more to 
lessen the fetal mortalitj’ than routine external version or the use of cesarean section. 
Hanlej’ and Rosenblum feel that the procedure is too dangerous as long as the loca- 
tion^ of the placenta is uncertain. However, it appears that these particular ob- 
jections in addition to other general ones which Dr. Ryder has alluded to, are out- 
weighed by the fact that even in the handes of the best, from all the available 
statistics, the fetal risk associated with the vaginal delivery of breech presenta- 

lon is considerably increased as compared to delivery of the vertex. 
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DE. WILLIAM E. STUDDIFOED. — I favor external version, but I think it car- 
ries some danger with it. I have seen several patients ■who ruptured their 
membranes within twenty-four hours of the time the external version was carried 
out. The possibility of this accident is a very excellent reason for not performing 
this procedure until the fetus is at least in the thirty-sixth week of gestation. In 
addition, a niore serious accident was seen several years ago in a case in which ex- 
ternal version was attempted in the clinic of Bellevue Hospital. No violence was 
used, but the procedure failed. Within twelve liours the patient was in the hospital 
with a complete separation of the placenta. 

The explanation for the verj' successful results which Dr. Ej'der has been able to 
obtain may be found in the fact that he attempts external version very early in a 
great number of breech presentations wliich otherwise would turn over spontaneously 
if left alone. I believe if he postponed the procedure until the thirty-sixth week 
of pregnancy the number of successful results would drop .sharply and also the num- 
ber of opportunities to carry out the procedure. Although I have been trying to 
carrj' out this maneuver at the thirtj'-sixth week for .a good many years, I doubt if 
I am successful in more than 50 or 60 per cent of instances. 

While many failures can be accounted for bj’ difficulties in manipulation of the 
fetus due to thickness or resistance of the maternal abdominal wall or to excessive 
amniotic fluid, others appear to be due to the attitude of the fetus. Dr. Eyder has 
already pointed out the role of extended fetal legs in preventing successful external 
version. X-ray study of the persistent breech presentation frequentl}' shows other 
peculiarities of attitude such as extension of the arms, extension of the head and oc- 
casionally extension of the whole body. 

DE. EYDEE (Closing). — In my opinion, early external cephalic versions will ‘save 
the lives of many babies who otherwise would be lost in breech deliveries. This is an 
established fact. 

Spontaneous version occurs in the majority of cases. But when it does not occur, 
the choice must be made between breech delivery, with an approximately 10 per cent 
chance of fetal loss, and section with an increased risk to the mother. 

I was pleased to hear Dr. Watson say that he attempts external version as soon as 
he makes the diagnosis of breech presentation. If he believes in early external 
cephalic version, he undoubtedlj" teaches it. He will thus be the means of saving the 
lives of many babies, through his students, in the j'ears to come. 

If artificial version is accepted as a sound prophylactic measure in breech 
presentations, the question arises as to the time rvhen it should be attempted and 
the conditions under which the attempt should be made. Dr. Cosgrove and Dr. 
Studdiford argue that early artificial versions are unnecessary as most breech 
presentations will change spontaneouslj' to verte.x later. In my series, there were 
no failures at conversion to vertex before the eightli month. After this time one- 
fifGi of the attempts were failures. Judging from my experience, therefore, it W’ould 
seem reasonable to attempt versions before the eighth month. And I was glad to hear 
Dr. Marchetti saj' that he advocates tlie seventh month. 

Dr. Watson says that he never attempts external versions in frank breech presenta- 
tions and that he never uses anesthesia for an attempt. Undoubtedly, external 
version is much more difficult in frank breech presentations. In priraiparas, 75 per 
cent of mj- failures at conversion -u'ere in frank breech presentations. But there 
were no failures in frank breech presentations in multiparas, and none in primiparas 
before the eighth month. Thus, frank breech presentations would seem to make ex- 
ternal versions especially difficult or impossible only after the eighth month in 
primiparas. 
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mortality in multiparous than in primiparous breeches. I cannot understand this, 
but the .statistics will back me up in that statement. 

DR. SAMUEL A. COSGEOA^E. — The statement that more can be done toward 
reducing the danger of breech delivery by proper management of the breech is ir- 
relevant in tonight’s discussion. It can be assumed that Dr. Ryder and Dr. Watson, 
for example, know how to deliver breeches properly. The question, therefore, is; 
In .such a man’s hands can babies be saved by adopting a prophylactic measure to 
prevent liaving to handle them in a presentation wliich is universally shown by statis- 
tics to be more dangerous than cephalic presentation. 

The experience of most of us demonstrates that external cephalic version prior 
to the onset of labor is a relatively safe procedure. Yet it is not, I believe, quite 
.“0 innocuous as Dr. Ryder would have us suppose. I have seen abruption of a low 
implantation of the placenta result from my own attempts to do such a version. In 
nearly all such manipulations, if you watch the fetal heart carefully, you will note 
that the baby does not like what you are doing. Dr. Watson also pointed out how 
carefully you must watch the fetal heart and desist in the operation if the fetal 
heart so indicates. If the risk to the babj' is definitel}'’ less than the risk of per- 
mitting the baby to go to term, then it is certainly a procedure that should be 
thoughtfully and routinely employed. 

The only question that comes up in this practice as Dr. Ryder has described it, is 
the time of its employment. It has not been my custom to attempt this procedure 
as early as the breech presentation can be diagnosed. It seems to me that a little 
later in pregnancy, perhaps toward the end of the eighth month, is the more nearly 
optimum time. It is true that the percentage of success at that time will not be 
as liigh as it will be if it is employed earlier. You will, however, have had the ad- 
vantage of nearly all of the spontaneous versions without the necessity for artificial 
mterference and you ndll be able to accomplish the operation in a majority of the 
cases. 

I would like to ask Dr. Ryder whether his 92 per cent of successes means success 
in 92 per cent of the babies on whom he has attempted the operation, or 92 per cent 
of the operations. In some cases the operation appears to have been applied several 
times to the same baby. 

DR. RYDER. — It refers to the same babies. In some instances I turned the baby 
three or four times. 


Dr. D. ANTHONY D’ESOPO. — It is rather interesting to note the incidence 
of breech deliveries at the Sloane Hospital and compare it with Dr. Marehetti’s figure 
<it the New York Hospital. This is especially valuable because recently we had an 
opportunity to study the fetal mortality in both institutions and found that our 
statistical procedures were comparable in every way. 

At the New York Hospital, where they apparently do not perform external ver- 
sion, the incidence of breech delivery is 4.5 per cent, and at the Sloane Hospital in 
the last 10,000 deliveries the incidence is 3.8 per cent. It appears therefore that 
irrespective of whether you do external version or not you end up with about the 
same number of breech presentations. These figures seem to point to the fact that 
le breech which can be successfully turned will, in most instances, undergo spon- 
taneous version if left alone. 

DR. E. EVERETT BUNZEL. — Some of the cases which arc admitted to our 
ser%uce in labor with a diagnosis of vertex presentation previously made in the pre- 
natal clinic are found to be breech presentations. I think this is because the interns 
sometimes fail to diagnose a breech presentation in the ante-partum clinic. As a 
vesult of this, an external version is not done and therefore we have a certain num- 
or of unnecessary breech presentations to deliver. 
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!’!v per coin ]iad vclrovavsion of the uterus. Twentv- 

six patients (2S per eent) liad bilateral adnexal masses, 42 patients (M 
pel cent) had bilateral involvement of tlie adnexa ivitli a unilateral mass 
and 26 patients (28 per cent) presented a unilateral mass with no 
palpable Ihickening or exudate on the other side. Tlie cervical smear was 
positive for gonococci in 19 patients, doubtful in 15 more, and negative 
in 60 patients. 

Determination of red cell sedimentation rate was performed, using 
the Cutler tube. Of our 54 Jiospilal patients, all but two liad increased 
sediment alien rates, and of the 40 clinic patients, 32 had increased rates 
(Talile V). Thirty of the 40 clinic patients had tomiieratures above nor- 
mal (Table V). 

These 94 patients received a total of 3,666 treatments. Table VI in- 
dicates the number of troatincnls given botli in the liospital and in the 

Table VI 
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Table VII 


total 

FOLLOW-UP IN CLINIC 

REINFECTION 

IN CLINIC 

94 

3-12 mo. 

12-24 mo. 

24-1 mo. 


Hospital 

(54) 

38 

15 

1 

' 4 

Clinic 

(40) 

29 

11 

0 
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Table VIII 
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TOTAL 

94 . 

1 

ASYMPTOMATIC 

WHEN SED, RATE BECAME 
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(0-18 MM./60 MIN.) 

On dis- 
charge 

1-6 wk. 

6-18 

wk. 

18-30 

wk. 

Failure 


Hospital 

(54) 

i 

! 


1 


On dis- 
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m 

m 
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B 

No 

change 
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23 

16 

D 

2 
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5 

1 

Clinic 
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' On ad- 
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Anesthesia is seldom necessary for the performance of external versions, but oc- 
casionally success can be attained under anesthesia where failure had resulted with- 
out it. In mj- series, only 4.4 per cent of the conversions were accomplished under 
anesthesia, but all of these successful conversions with anesthesia had previously 
been failures without it. 

Some obstetricians still do not believe in prophylactic exteimal cephalic versions 
and prefer to chance later breech deliveries when necessary, claiming that their re- 
sults are satisfactory. In a small series of breech deliveries, this may be so. But 
statistics from all over the world show that in any large scries, the fetal mortality 
is too high, even in the best of hands. Dr. Irving Potter of Buffalo who conducts 
more breech deliveries than any other man and who has thus acquired remarkable 
skill, told me in 1923 that his fetal mortality in breech deliveries following primary 
breech presentations was 9 per cent in primiparas. 

In my series, 258 babies found in breech presentation were delivered with a fetal 
mortality from dj’stocia of only 0.4 per cent (omitting 1 consultation). Any one 
by the systematic use of prophylactic external versions should obtain equally good 
results. But without prophylactic 'cersions, I doubt if it is possible unless an un- 
duly high proportion of sections are performed. 


CARCINOMA AND SARCOMA IN THE SAME UTERUS 

B. P. Watson, M.D. (Edin.), F.R.C.S. (Edin.), F.A.C.S. 

New York, N. Y. 

(From the Sloane Hospital for Women and the Department of Obstetrics and 
Gynecology, Columbia University) 

T he case about to be reported is of interest from at least two points of 
view. First, there is the very late appearance of the first suggestive 
symptom of carcinoma of the corpus uteri, due to cervical occlusion, and 
second, the peculiar nature of the primary lesion and of the secondary 
metastases. Whether the case should be called one of carcinoma and 
sarcoma in the same uterus, or Avhether it should be classed as a car- 
cinoma with a bizarre type of anaplasia is a question open to discussion. 

The patient when first seen by me Avas sixty-three years of age. She 
had had four children. At the end of her reproductive period, the cerAux 
had been repaired and the uterus suspended. The menopause occurred 
at the age of forty-eight and thereafter she had had no vaginal discharge 
of any kind until the day before I saAV her, AAdiich Avas April 1, 1940. 
On klarch 24 she had had an attack of severe abdominal pain accom- 
panied by nausea. This pain recurred the folloAving day and the ab- 
domen became considerably distended. There Avas marked tenderness 
over the pelvic brim on the left side. The temperature Avas 100.4° F., 
and there Avas a leucocytosis up to 13,500. A diagnosis of acute di- 
verticulitis Avas made and the patient kept at rest. In the succeeding 
four days the pain became less Avith occasional exacerbations. On March 
31 the patient Avas alloAved out of bed. She had a sharp recurrence of 
pain and passed a large quantity of tomato juice-like fluid from the 
vagina. With the escape of this fluid the pain subsided and she felt 
perfect ly comfortable though greatly alarmed. 

•Presented at a meeting of the New York Obstetrical Society, November 10, 1942. 
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I saw her for the first time on the following day, and on examination 
found as follows: “The vagina is narrow and contracted; the cervix 
is rather large, no external os can be felt at the apex, but toward the 
left side is a small opening which might be the os or an artificial opening 
through which the discharge is still exuding. The uterus is definitely 
larger than it should be at her age, and to the right of it there is a 
tense swelling, five to six centimeters in diameter. The left fornix, feels 
indurated. ’ ’ Cultures of the discharge showed it to contain a hemolytic 
streptococcus so all further exploration was deferred until the organism 
was typed. As it proved not to be Group A, surgical exploration was 
carried out on April 4, the possibilities lief ore us being that the ease 
was one of cervical occlusion ivith pjmhematometra, cervical occlusion 
with adenocarcinoma of the corpus, or possibly a carcinoma of tube or 
ovary with a break through into the side of the uterus and cervix. 

The external os at the apex of the cervix was completely occluded. 
A probe introduced through the ragged opening on the side of the cervix 
passed into the uterine corpus. No further exploration from • below 
was done as it did not seem wise to do a diagnostic curettage or to apply 
radium should a curettage reveal carcinoma. Accordingly the abdomen 
was opened. There were dense adhesions of the omentum to the uterus, 
which was as large as a two months’ pregnancy, and to both adnexa; 
the right ovary was replaced by a cj^st the size of a lime. What was 
taken to be the left ovary was a thick mass adlierent to the back of the 
broad ligament which latter was indurated. The tubes were free. The 
round ligaments were thick and attached to the anterior abdominal wall. 
After freeing the several organs, a complete hysterectomy was done with 
wide removal of lioth adnexal masses and a good cuff of vagina. The 
patient had an uneventful convalescence from tlie operation. 

Pathologic Report. — The uterus, measuring 7 by 9 by 4 cm., con- 
tained a few small subserous fibromyomas. The endometrial cavity 
measured 5 by 9 cm. The lining was shaggy and hemorrhagic. On the 
posterior Avail there Avas an area 6 cm. by 3.5 cm. AA^iich Avas raised. above 
the surface, Avas covered Avith fungating seminecrotic material and Avas 
firmer in consistence than the surrounding endometrium. BeloAv the 
internal os the cervical canal Avas 5 cm. in length and Avas Avidely dilated, 
measuring at its middle 2 cm. in diameter. Almost 1 cm. beloAv the 
internal os Avas a thinned-out area in the left cerAuval Avail Avhieh led 
doAAmAvard to an irregular perforation 3 mm. in diameter, AA^hieh opened 
on the vaginal aspect. The external os AA^as so narroAv and stenosed that 
the finest probe could be pushed through it from above only Avith con- 
siderable pressure. 

Right tube Avas 6 cm. long by 0.7 cm. in diameter. Fimbria Avere 
present and lumen patent. Serosa Avas smooth and glistening. Moder- 
ate amount subserosal injection Avas seen. 

/Right ovary had been converted into a large dark red hemorrhagic 
cystic mass ; inner Avail Avas stained deep red from old hemorrhage, and 
C 3 '^st measured 4 cm. in diameter. Entire ovary measured 6.5 by 4.5 by 
3.5 cm. On section, ovarian tissue appeared edematous and somewhat 
gelatinous; there Avere ej^stic areas Avhich exuded, on incision, a dirty 
j-elloAv mucoid substance. No normal ovarian tissue AA^as seen. 

Left tube Avas 8 cm. long bj^ 0.6 cm. in diameter; fimbria AA"ere;present. 
Serosa AA'as someAvhat shaggj^ due to feAv adhesions; in places it was 
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smooth and glistening'. Moderate subserosal injection was noted and a 
small area of subserosal hemorrhage. Accompanying the tube was an 
irregular pink liemorrliagic, rather firm mass, 5.5 by 3.5 by 2 cm. Sur- 
face appeared furrowed and scarred; on section it was yellowish gray 
in color. There was a small hemorrhagic cyst at one pole 1 cm. in di- 
ameter. Anotlier area of the mass was quite edematous. 

Fig. 1 shows, under low power, the tissue of the above mentioned 
raised area on the inner surface of the posterior wall of the uterus. It 
has all the characters of a typical adenocarcinoma of the endometrium. 
Figs. 2 and 3 are low and high power views of an area in the posterior 
uterine wall beneath but completely separated from the surface tumor. 



Fig. 1. — Section from posterior wall of uterine wall. X80. 



‘S- 2. Section from posterior wall of uterus deep to the surface lesion (low power). 

X80. 

These sections would, if taken by themselves, be classed as sarcoma. 
^ section of the ovarian mass on the right side. It shows adeno- 
of the same type as the oinginal tumor in the endometrium. 
0 IS a section from the left adnexal mass. The appearances here are 
longly suggestive of sarcoma. 

oil picture of the original tissue removed at the time of 

1 eration. The operation was followed by a course of deep x-ray ther- 
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apy administered throiigli four portals to a total of 1,800 r. This course 
was completed on August 4. Examination at that time showed the ab- 
dominal and vaginal wounds completely and firmly healed. At the 
vaginal roof toward the left side a rounded nodule, the size of a pea, 
was felt. It gave the impression of being cystic, and it was thought it 
might be a small hematoma or inclusion cyst. However, a month later 



Fig:. 3. — High power view of Fig. 2. X150, 



Fig. 4. — Section from right ovarian tumor. X80. 



Fig- 5. — ^High power of tumor In left ovarian mass. xl50. 
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examination revealed a soft, polypoid mass the size of a cherry, pro- 
jecting from this area and attached by a narrow pedicle. It has the 
clinical appearances of a sarcoma rather tlian a carcinoma. A small 
biopsy was taken which proved it to be malignant, so on September 10 the 
whole mass was removed by cautery, and radium applied at the site of 
removal. The dose administered Avas 1,500 mg. hr. This resulted in 
almost complete agglutination of the walls at the roof of the vagina, and 
there ivas no more vaginal discharge. 



Fie. fi. — A'’aginal recurrence, high power. X150. 



Fig. 7. — Bladder tumor. XlOO. 


Sections from this vaginal metastasis or invasion are sIioawi in Fig. 6. 
ey have tlie characters of a sarcoma rather tlian a carcinoma. 

October and January she had recurring attacks of backache 
of prinary frequency. X-rays of the bones showed no evidence 

sever*^^hf^i^' considerable weight. On January 10 she had 

amin ^^®‘^omfort and noticed blood in the urine. Vaginal ex- 

but . impossible, OAving to the agglutination of the Avail, 

reo'in^^'^r examination revealed distinct thickening in the 

Dr Q vaginal roof. The hematuria continued. On January 20 

from ^ cystoscopy and found “a round mass arising 

jjjoi.g pf fbe bladder in the posterior and midtrigonal region, 

on the left side. The rounded surface is irregular and here and 
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there the surface is broken with blood attached.” The appearances 
were not those of an ordinaiy carcinoma of the bladder. A small bi- 
opsy Avas taken. An intravenous pyelogram shoived no obstruction to 
the ureters at this time but the position of the tumor was such that ob- 
struction was certain to occur sooner or later. The patient ultimately 
died in August, 1941, sixteen months from the time of the original op- 
eration. 

A section from the biopsy material from the bladder tumor is shoivn 
in Pig. 7. 

Dr. hi. M. Melieow, of the Department of Urology, in his report states : 
‘ ' The malignancy does not resemble the usual bladder ;tumor. It is im- 
possible to state from the slide Avhether it is a sarcoma or a carcinoma. ’ ’ 

This case has aroused a great deal of interest in our Department and 
it is presented for consideration and discussion. Dr. A. Purdy Stout, of 
the Department of Surgical Pathology, has gone over all tlie sections 
very thoroughljL His opinion carries great weight so I quote him: 

“The uterus is the site of a relatiAmly Avell differentiated adenocar- 
cinoma of the endometrium. It does not appear to penetrate deeplj^ 
and in general it tends to form glandular structures lined by cylindrical 
cells. There are also tAvo leiomyomas and the cervix is the site of a 
moderate degree of chronic endocervicitis. In one section of the uterine 
Avail beneath the carcinoma there is a focus deep in the musculature, 
composed of relatively undifferentiated cells Avhicli have insinuated 
themselves betAveen some of the muscle fibers. This does not appear at 
all like the primary groAvth, but it probably represents a metastasis or 
an extension from it. 

“Sections from the right adnexa shoAv that the right ovary is filled 
Avith carcinoma resembling that in the uterus. The broad ligament is 
invaded by tumor but the right tube is negative. 

“Sections from the left adnexa shoAV that there is tumor in both the 
left tube and ovary and that the broad ligament is very extensively in- 
vaded Avith many areas of necrosis. Tlie tumor in this situation has 
changed its morphological appearance to a remarkable degree. In the 
tube and ovary, instead of it being a simple adenocarcinoma, the groAAdh 
noAv consists of atypical glands and a sai’coma-like stroma AA’^hich forms 
interlaced strands of very anaplastic spindle-shaped cells Avith vast 
numbers of mitoses. In the broad ligament this apparent earcino- 
sarcomatous effect is reproduced, and in one zone an entirelj^ different 
tjqpe of undifferentiated carcinoma appears, made up of small, rounded, 
deeplj" hyperehromatic cells shoAving mitoses in almost incredible num- 
bers, aA'eraging ten to fifteen per high poAver field. 

‘ ‘ I believe that this should be considered as altogether a carcinoma of 
the uterus Avith an extraordinarily marked degree of anaplasia. Whether 
the apparent sarcomatous areas represent anaplastic carcinoma cells or 
a bizarre, non-tumorous proliferation of stroma cells, I am unable to 
state. 

‘ ‘ I believe that this must be regarded as an extremely malignant tjqie 
of groAA'th and that the prognosis is A’^ery graA^e. ” 

Discussion 

DE. ANDREAA A. MAECHETTI. — The sections which were sIio^to were not alto- 
gether convincing to me as representing real adenocarcinoma of the endometrium. 
The sarcomatous changes impressed me much more, and, judging from the Jiistory 
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of the patient as ^Yell, it appears to me that this may have been an endometrial 
sarcoma of the uterus with metastasis. You may see, of course, in these sarcomatous 
areas of endometrial stroma a sort of hyperplasia of the glands without that being 
an adenocarcinoma. 

Wliat else impressed me was the metastasis. Usually in a mixed tumor, such as 
the present one, we find that the carcinoma is the one which metastasizes to the 
far distant organs. For this reason I suggest that this is primarily an endometrial 
sarcoma of the uterus ndth metastasis to the ovarj’- and, ultimately, to the vagina. 

DE. BENJAMIN P. WATSON. — There is no question about the adenocarcinoma 
in the uterus and there is no question about the adenocarcinoma in the right ovary. 
L believe Dr. Marchetti will grant that these were adenocarcinoma. I differ also 
from Dr. Stout’s opinion that the original lesions were adenocarcinoma and that 
the' extension and the metastases have simply taken on this extremely bizarre ap- 
pearance suggesting sarcoma, for, clinically, the recurrence in the vagina was not 
carcinoma, it was sarcoma. It was a soft, polypoid growth which is tjq)ical of sar- 
coma, not the firm, ulcerated lesion of carcinoma. Dr. George Cahill, urologist, in 
doing the cystoscopy, and noting the bulging tumor in the bladder with the rounded 
contour, said, “This is not carcinoma, it is sarcoma. 


EECONSTRUCTION OF THE OVIDUCTS -IN- THE HUMAN- 

Results Obtained With the Use of a New Technique 

J. Randolph Gepfert, M.D., New York, N. Y. 

IN AUGUST, 1939, a report was made in this Journ.al^ on the experi- 
A mental reconstruction of occluded oviducts in the Macacus rhesus 
monkey. The technique described then was one devised by the author 
and was based upon the use of a new surgical agent, bovine allantoic 
membrane. The results obtained and reported were sufficiently en- 
couraging to warrant the use of the described technique in the iiuman 
being. The purpose of this paper is to report the results obtained in a 
short series of such reconstructive operations. 

Technique 

This has been changed little since the original report on the experi- 
mental Avork. All eases reported are those of reconstruction of the 
fimbriated end of the tube. Due to a lack of suitable cases, the teelinique 
originally advocated for reconstruction of tubes Avith midpoint obstruc- 
tions has not been carried out. 

Only tAvo special instruments ai'C necessary in order to cany out the 
procedure to be described. One is a large caliber three-inch spinal needle 
with trocar, the end of AAdiieh has been ground to a round, dull point. 
Second, a long, fine, flexible straight needle five inches in length, AAdiich 
miy .icAveler can make from piano AA'ire or other high quality steel. ’ 

The teelinique consists of six basic steps: (1) Tlie tube is freed of 
adhesions along its entire length so that no external adhesions produce 
kinks or constriction of the tube. (2) The fimlnaated end of the tube is 
carefully examined in an effort to find a small Avhite iioint, Avhich usually 


’Read at a meeting of tlic New York Obstetrical .Society, December 0. 1942. 
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denotes the point of closure of the ostium. It has been found advan- 
tageous to start blunt dissection at this point, in an effort to open up the 
obstructed ostium of the tube. If it is possible to re-establish patency 
by blunt dissection, it will be found, in a great many cases, that the 
fimbriae may be massaged out, so that it is not nece.ssary to sacrifice 
any of these important tubal structures b.y amputation. The most con- 
venient instrument to use for this blunt dissection is a straight or curved 
fine-pointed “mosquito” forceps. Any local masses or scar tissue which 
decrease the circumference of the tube at this point are dissected free. 
If it is possible to avoid suturing and tying bleeders, tissue destruction 
will be held to a minimum. (3) With the fimbriated end of the tube 
thus opened, retrograde insufflation is carried out. This is done by 
injecting air into the fimbriated end of the tube by the use of a ball- 
tipped asepto type syringe. If difficulty is experienced in this procedure. 



Fig. 1. — Type of trocars and needles used in the operation. 


or if it is felt in any individual case that it entails too much trauma of 
the tubal tissue, then insufflation may be done by introducing the point 
of an ordinary intramuscular-type needle through the wall of the uterus 
into the uterine cavity. Pressure is applied to the cervix from above 
while the operator injects air into the uterine cavity, watching it progress 
along the length of the tube. Now that tubal patency has been estab- 
lished, the fourth step is in ordei-. The cannula is cautiously manipu- 
lated down the lumen of the tube for a distance of 3 or 4 cm. The 
inner trocar is removed, while the cannula is held in this position. The 
long, fiexible straiglit needle with attached 0000 chromic catgut is passed 
through this cannula until the end of the needle perforates the tubal 
wall. Its end is grasped and held tightly while the cannula is with- 
drawn from the tube. The needle is gently pulled through the point 
of perforation. A long piece of catgut now enters the fimbriated end 
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of the tube and lays in the lumen until it perforates the tubal wall some 
3 or 4 cm. toward the uterus. (5) A sheet of allantoic membrane four 
by six inelics is gatliered in tbe center in the same way one would pick 
up the center of a handkerchief, and the distal end of the suture is tied 
about this central point. Tlie fimbriated end of the tube is held between 
the finger tips while traction is exerted upon the proximal end of the 
suture, resulting in the passage of a considerable portion of the allantoic 
membrane into the lumen of the tube. The suture is then fastened to the 
adjacent mesosalpinx, in order to prevent extrusion of the membrane due 
to tubal peristalsis. (6) The allantoic membrane which protrudes from 



the ostium is then spread outward and downward over the serosa of the 
tube in much the same manner as one would close an umbrella upon the 
handle. The membrane will completely cover tbe raw orifice of the 
tube and, at the same time, protect the distal portion of the tube against 
the formation of adhesions to surrounding structures. The various 
corners of the free edge of this membrane are then attached to the 
serosa and the mesosalpinx with fine interrupted catgut sutures. This 
completes the operation. While minor variations are occasionally neces- 
sary, the six steps described amply cover the basic technique. 

Results 

Twenty-eight eases on which this procedure has been carried out will 
^ considered. This is the total number of opei’atjons done up to six 
onths ago. Twenty-four of these eases have been followed for a 
of six months; 4 have entirely disappeared from observation 
ith results unknown. Of the 24, 21 were patent three months after 
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Table I. Results Obtained 


Operations 

28 

Followed 6 or more months 

24 

Number patent 

18, or 75% 

Possible pregnancies 

17 

Patients pregnant 

2, or 8.7% 

Number of pregnancies 

3, or 13% 


operation, but 3 were subsequently found to have occluded tubes. Loca- 
tion of occlusion in one is unknown. In the other two the point of occlu- 
sion recurred in the fimbriated end as confirmed by lipiodol in one and 
subsequent operation in the other. This last patient was reoperated and 
the same plastic procedure again carried out. Insufflation shows patency 
at 130 mm. pressure. It is interesting that the fimbria were found in- 
verted for the second time in this patient, so that the technique Avas 
definitely faulty in this case. Of 24 patients folloAved for six months 
or more, then, 18 have patent tubes. In no case has it been necessary 
to use pressure in excess of 135 mm. of mercury to establish this post- 
operative patency. The aA'^erage pressure required was 90 mm. of 
mereurjL Of these 18 patients, 17 have had ample opportunity to become 
pregnant and no defect has been established which Avould be sufficient to 
prevent this outcome. Husbands have been carefully checked in each 
case previous to operative intervention. In spite of these precautions, 
only two patients have become pregnant, for a total of three pregnancies, 
one resulting in, a normal term infant; the other aborted at less than 
three months and is noAv again in her third month of pregnancy, as con- 
firmed bj'’ clinical examination and Asehheim-Zondek test. There have 
been no ectopic pregnancies. Occasional delayed menses have been 
common to many of the patients, but must be ascribed to the tre- 
mendously important psychologic effect of anticipation of pregnancy 
rather than to conception and abortion. 

Conclusions 

Throe pregnancies in two patients have occurred as the result of 23 
operations, roughly, 8.7 per cent. This' compares favorably with 6.6 per 
cent found by Greenhill- in a national survey of results of tubal plastic 
operations. This Ioav percentage of results, however, detracts from the 
rather impressnm record of patencies obtained. The reason for such a 
loAv percentage of successes has not been determined but probably lies 
in the number of hydrosalpinx cases operated upon. It seems logical to 
assume that the amount of disturbance of the tubal muscularis, plus the 
typical fiattening of the mucosal cells, Avith disappearance of the cilia 
are all processes Avhich cannot be reversed b 3 ' surgerjL It is noteAvorthj^ 
that the only patients to become pregnant exhibited more resistance to 
the passage of air through the tube than did manj^ others Avho have not 
become pregnant. The Ioav pressure required to pass gas through these 
tubes may Avell be an indication of the paral^^sis and damage AAdiich has 
taken place previous to operation. It is a source of regret to the reader 
that advantage has not been taken of the kymographie readings Avhieh 
could have been obtained before and after reconstruction. It may Avell 
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clinic It will be noted that 44 patients (81 per cent) were able to leave 
the hospital after 10 treatments or less._ No patient was discharged until 
her temperature had been normal for six days and she had been ambnla- 
tory for t'wo days with no subsequent rise iu teiuperatuz'e. Neither the 
sedimentation rate nor the size or extent of the pelvic mass governed 
the date of discharge. In fact, only 9 hospital patients had normal sedi- 
mentation rates on discharge and in only 6 cases had the mass resolved. 

Table VI also uidicates the status of the pelvic mass when the patients 
were discharged from the hospital. In one case there was no change. 
In 47 patients, the mass was smaller and in 6 patients^ there was, ap- 
parently, complete absorption of the mass. Five patients were dis- 
charged after operation. Two of these were mistakenly operated upon 
for ectopic pregnancy but laparotomy revealed acute salpingo-oophoritis 
with exudate. The inflamed adnexa were not disturbed and treatment 
was begun after the operatis'^e wound was healed. Three patients re- 
ceived treatments and were operated upon before leaving the hospital. 

Table VII indicates the follow-up period of botJi hospital and clinic 
cases which Varied from three months to more than two j’^ears. No 
patient was discharged from follow-nii until she was asj'^mptomatic or 
referred to the hospital for operation. In the course of the follow-up, 
4 hospital and 5 clinic patients developed reinfections or exacerbations 
of the inflammation after complete subsidence of the original infection. 

The marked degree of disability accompanying and following pelvic 
inflammatory disease is indicated in Table VIII. Only 8 patients were 
asymptomatic on discharge from the hospital. As seen in Table VIII, it 
required eighteen weeks for 90 per cent of the hospital patients to become 
asymptomatic. Of the less severe clinic cases, 92 per cent were asymp- 
tomatic ivithin eighteen weeks. Two of the hospital and three of the 
clinic patients were classified as failures. (The two hosiiital patients 
were re-admitted and operated upon for residual masses. The three 
clinic patients who had persistent adnexal masses are described below, 
Cases 16C, 17C, and 33C.) 

In Table VIII, it will lie noted that in 89 per cent the sedimentation 
rate was normal on discharge from the hospital, or became so within 
four weeks. The sedimentation rate was normal in 92 per cent of the 
clinic patients on admission, or became so within four weelis after start- 
ing treatment. Sedimentation rate determinations were done weekly 
on all clinic patients. 

Sterility often follows acute inflammation of the pelvic organs. In our 
group, 78 patients (S3 per cent) had obstruction of tlie tubes; 63 found 
closed by insufflation test and 15 at operation. Fifteen patients were 
found to have at least one open tube, 7 determined bv insufflation test, 
and S verified by suliscquent pregnancy. Twenty per cent of tlie pa- 
tients had more than one insufflation tes(. Insufflation tests were not 
done until the patients wore afebrile, had normal sedimentation rates, 
and there was no adnexal tenderness. There were no exacerbations 
tollowing insufflation of the tubes. 


Final Results 

Of the 94 patients studied, 76 (80 per cent) had complete subsidence 
and resolution of the inflammatory mass at the end of the follow-up 
A patients (20 per cent) still presented a pelvic mass; 

11 oL these were in the hosjntal group, S being considered of inflam- 
matory origin, and 3 were diagnosed as ovarian cyst.s. Of the S patients 



A NEW TREATMENT FOR INTRACTABLE PRURITUS VULVAE 

Walter J. Reich, M.D., F.A.C.S., Helen Button, M.D., and 
Mitchell J. Nechtow, M.D., Chicago, III. 

(From the Departvient of Gynecology, Cook County Post Graduate School and 
Fantus Clinics of Cook County Hospital) 

'■■pHIS is a preliminary report concerning 15 cases of intractable 
1 pruritus viilvae. 

At the Cook County Hospital gynecologic out-patient clinic where 
thousands of cases are seen annually, intractable pruritus vulvae has 
been a distressing and annoying disorder, both to the patient and to the 
doctor. We see all types of pruritus vulvae, those due to chronic irritat- 
ing discharges, genital atrophy, etc. ; but the intractable type offered a 
real challenge to the clinician as to therapy and its effects. Prior to 
this new ti’eatment, we have employed the usual medication, dyes, oint- 
ments, radiation, etc., but without any real benefit to the patient. 

This series of 15 cases was begun in June, 1942. We present the 
case histories of some of these. 

The solution used for injection consists basically of an anesthetic (pro- 
caine 2 per cent), benzyl alcohol (5 per cent) and a vehicle which may 
be olive oil, peanut or almond oil. It may be warmed to make the injec- 
tions easier and thereby use a thinner needle. 

The technique of injection is as folloAVS : 

The pubic and vulvar hair is not shaved. The vulva is cleansed with 
green soap and flushed with water. Alcohol is not used because it will 
cause too much buniing. We have had no infections with this technique. 
The injection is made in four directions, along the length of the labia 
majora and minora on both sides, across and above the area of the 
clitoris, and across the lower portions of the vulva above the anal region. 
One-fourth inch away from the usual inflamed border laterally, the 
needle (21 gauge, 2 inch or spinal) is introduced at the upper pole of 
the labia and is carried down to the lower pole before injection of the 
oil is actually begun. When the point of the needle is felt at the lower 
angle, then the oil is injected and the needle gradually withdraAvn up- 
ward until the upper pole of the labia is reached. The injection is 
made fairly deep into the fatty parts of the labia. Five cubic centi- 
meters are used for each labium laterally : 2.5 c.c. for the upper and lower 
injections. Occasionally one may puncture a vein and develop a hema- 
toma; although it is not a serious complication. 

It will be noted that in from three to seven days the subjective symp- 
toms are markedly diminished, or have completely abated, and the ]ia- 
tient is relieved. 

The vulva, especially the labia majora, Avill present .slight tumefaction, 
of a fibrous consistency and only slightly tender. The swelling usually 
recedes nothin a week and there remains a smaller fibrotic cordlike struc- 
ture for from two to four weeks. We have seen no sloughing in any of 
our cases, probably due to the fact that the subcutaneous tissue alone is 
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be that liy determining whether the patient has a fairly normal tubal 
contractility curve, a preoperative prognosis can be arrived at with some 
degree of assurance. It is to be hoped that this aspect of the problem 
will be thoroughlj^ investigated in the future. 

The bovine allantoic membrane used in this work was furnished by Lewis Manu- 
facturing Company, and is marketed as ‘ ' Curit}' ’ ’ Insultoic Membrane. 

References 

1. Gepfert, J. R.: Am. J. Obst. & Gynec. 38; 256, 1939. 

2. Greenhill, J. P.: Am. J. Obst. & Gynec. 33: 39, 1937. 

Discussion 

DR. FREDERICK C. HOLDEN. — Those of us who were fortunate enough to hear 
.Dr. Gepfert give his original presentation here several years ago realize that he 
did a lot of animal experimentation before operating upon the human subject. Dur- 
ing the course of that work, the doctor was able to develop a refinement of technique 
that made it possible for him to do this operation as well as he does it at this time. 
It is to be expected that following any salpingoplasty, the number of patients who 
become pregnant is much smaller than the number of cases where tubal patency 
is achieved. Very likely this is due to the fact that in many cases the cilia are 
destroyed and propulsion of the egg is impossible. I have done the Sovak operation 
for tubal occlusion several times with only one successful pregnancy and that was 
in a case of tubal occlusion at the fimbriated end following an acute appendicitis 
with a postoperative pelvic abscess. In this case the tubal mucosa was apparently 
loft intact. 

I have used the Gepfert technique and in both instances I failed to obtain 
patent tubes. 

DR. GEPFERT (closing). — I am, of course, disappointed that a higher per- 
centage of pregnancies did not result from the described procedure. Those of us 
who have worked with this particular surgical agent, if I may eall it that, have 
felt that it holds great promise. It has been used extensively in neurologic work 
and has gained considerable favor as a means of covering the brain to prevent 
formation of adhesions following brain surgery. It has likewise elicited a favorable 
reaction as a result of its use in reconstruction of nerves, tendons, and joints. 

We feel that any substance, which is as innocuous as this seems to be, is an 
ideal agent to place in the Fallopian tube to maintain patency until the processes 
of healing have been completed. It is the very basis upon which this whole tubal 
reconstructive operation is built. In my opinion it has a bright future in this 
tjpe of surgery. I firmly believe that as we become more discerning in our selec- 
tion of patients to be operated upon, and as our surgical technique in this par- 
ticular type of surgery improves, that the favorable results obtained will make a 
more pleasing picture. 
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Case 3. — (C40-20742.) Mrs. L. D., aged 64 years, gravida vi, para vi, 
had had itching about the vulva for two years. Menopause in 1911. 
This patient had a very severe vulvar dermatitis, fissures, and lichenifica- 
tion. She received her first oil injection on June 3, 1942, which relieved 
her symptoms a great deal; however, it was deemed advisable to give 
her a second injection. This was done two weeks later. She made ex- 
cellent progress and when last seen on Nov. 25, 1942, she had no com- 
plaints referable to the vulva. 

Case 4. — (C417878.) Mrs. C. S., aged 45 years, gravida 0, para 0, was 
referred from the Skin Clinic because she did not respond to the treat- 
ments. She too had an extensive involvement of the labia. She re- 
quired 2 injections : first given on Sept. 22, 1942 ; she improved. Second 
given Oct. 14, 1942; she developed allergic reaction Avhich disappeared 
in several days. 

Last seen on Nov. 25, 1942. No complaints. 

Case 5. — (C4014-446.) Mrs. C. W., aged 42 years, had had marked 
pruritus vulvae for five years. She Avas given an oil injection on Oct. 
7, 1942. She Avas last seen on Nov. 25, 1942, and AA^as asj^mptomatic. 

The other ten cases are of similar nature ; all Avere greatly improved 
or completely cured. 

Comments 

The above described procedure is simple, practical, and is done in the 
office or clinic. It requires no intricate apparatus, medicines, or assist- 
ance. The patient is not incapacitated. It carries no ri.sks or any com- 
plications, and the results are most gratifying. 


UTERUS DIDELPHYS WITH ENDOMETRIOSIS- 

Robert E. McDonald, M.D., Milaalvunee, Wis. 

(From the Gynecological Service of Columbia Hospital) 

T he incidence of congenital malformations of the female genital tract 
is undoubtedly much more common than is generally appreciated. 
]\Iany of the abnormalities resulting from clefectNe deA^elopment of the 
reproductive organs are discoA^ered onty during the course of explora- 
tory laparotomies in undiagnosed ailments or during the course of ab- 
dominal sections performed for conditions other than complaints arising 
from malfunction of the genital apparatus. 

A. M., aged 16 years, unmarried, first presented herself on Aug. 18, 
1941, AAuth the sole complaint of .scA’^ere dysmenorrhea ever since the onset 
of her menses tAvo years ago. Except for commoner childhood diseases, 
her past liistory Avas unimportant and the family history irrelevant. 
Menses began at fourteen and had been irregular since the onset, oc- 
curring at tliirty -three- to forty-tAA'o-day intervals and lasting seven to 
eight days Avith a six months’ period of amenorrhea last year. Pain 
had lieen present throughout each period, from the establishment of 
catamenia, but had groAA-n steadily more seA'ere until all medications and 

•Presented at a meetingr of the AA’isconsin Society of Obstetrics and Gynecologrj'. 
Milwaukee, AA’is., October 30, 1942. 
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injected and not the skin. Occasionally a severe case may require a 
second injection. Only one-half of the original amount is used and this 
should be carried out not sooner than two to three weeks after the first. 

There was one case of allergic (oil?) cutaneous reaction which ex- 
tended to the lower abdomen. It disappeared vdthin a week. We also 
recommend warm baths and Avashing the vulvar parts Avith soap and 
Avater after the injections are giA'^en. This aauII aid in eliminating the 
secondary infection Avhich is so often present prior to the treatment and 
is due to scratching. 



Case Reports 

Case 1. — (C4214803.) Mrs. 0. P., aged 38 years, AAdio had had 
pruritus yulvae since 1926. She visited Amrious dermatologic and gyne- 
cologic clinics, but Avithout results. She Avas given one injection on Aug. 
1^4, 1942, and aa^s seen last on Nov. 25, 1942. No comiilaints: “This is 
he first time in all these years that I have no itching. ’ ’ 

Case 2. — (C40-24435.) Mrs. A. G., aged 53 years, gravida N, para iA% 
^enopause at 46 years, had had burning and itching of the Auilva for 
years. This patient also had the usual medicaments prescribed and 
pplied, but no effect. One oil injection on June 17, 194:2, and was last 
^een IsoA^ 25, 1942. No complaints: “I feel Avonderful,” is the patient’s 
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cul-de-sac. Each uterine body had one .sacrouterine ligament attached 
and between these ligaments were four bluish red nodular masses at- 
tached to the peritoneum. These peritoneal masses were ligated and 
excised. The right uterus, tube and ovarian cyst were removed. The 
left uterine structure, with its appendages, was brought to the midline 
and suspended by utilizing the right broad and round ligaments. 

Pathologist’s Report . — The specimens consisted of a uterus, tube, 
ovary, and appendix. The uterus weighed 44.2 Gm. and measured 
5.5 by 4.5 by 3.5 cm. It appeared to have a cervix but no outlet could 
be found. The uterine cavity was of normal size but had no outlet 
through the rudimentary cervical structure. The ovary measured 7 by 





Pig. 1 . — Aji injection of 5 c.c. of opaque medium into the uterine cavity shows an 
abnormal appearance suggresting one side of a uterus didelphys. Left tube patent, 
removed before the photograph was taken. 


15 cm. and was made up of a collapsed cystic cavity which had been 
previously opened (or ruptured) at the hilum. Lining of cavity was 
smooth and congested with old blood. Also presented were four small 
cystic structui'es containing old blood. 

Histologic Examination. — There Avere normal uterine structures ; 
endometrium thick Avith in-egular glands, filled Avith secretion. Sections 
of ovai’y revealed several follicular cysts and one large corpus luteum 
cyst. The small pieces of tissue from the pelvis revealed numerous 
endometrial glands filled AAdth blood and surrounded by some stroma. 
The appendix shoAved A’-ery little fat replacement in the submucosa but 
considerable fibrous tissue. One small area of thickened serosa contained 
tAA'o ej^sts AAdiich Avere lined Avith fairlj’- tall cells suggesting endometrium, 
but one could not definitely state that they Avere endometrium. 

Diagnoses . — (1) Uterus, AA'ell dcA'eloped except for rudimentaiy cervix. 
(2) Follicular and corpus luteum C 3 ^sts of ovary. (3) Peri-oophoritis. 
(4) Endometriosis, pehne peritoneum. (5) Peri-appendicitis. (6) 
Endometriosis, appendix. 

This young girl made an uneA'entful, afebrile conAmleseence and left 
the hospital on her tAvelfth postoperative dajL An examination made 
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tlierapy, short of opiates, liad failed to bring relief. During the past 
year she had lost four or five da,ys from school during each period and 
was confined to bed most of that time. This monthly incapacity had 
caused miseiy and fear which had interfered noticeably with the girl’s 
morale, and had resulted in capricious eating habits. 

Physical Examination. — Patient Avas a tall (66 inches), rather thin 
young girl iveighing 115 pounds. Voice was feminine in type. Eyes, 
ears, nose, and throat Avere normal. Breath Avas fetid. Hair distribu- 
tion Avas normal. The breasts AA'^ere moderately aa’^cII dcA'^eloped. Heart 
and lungs AA^ere normal. The abdomen was flat and there Avas no rigidity ; 
no spasm or masses AA'ere elicited. There Avas, hoAveA^er, slight tenderness 
on deep palpation in the right loAA'er quadrant. 

The external genitals Avere normally developed and the hj'-men intact 
Avith a small irregular aperture. Rectal examination suggested the 
presence of a small globular mass in the right adnexal area^ afld.'a .less 
Avell-defined ovoid mass to the left. The uterus could not be ascertained 
in the midline but the structure lying AA'-ell to the left of the fuidline, and 
having more the consistency of the uterus, suggested the possibility of 
some unusual pelvic pathology and examination under anesthesia AAms 
advised. 

On Sept. 13, 1941, the patient Aims examined under ethylene anesthesia 
after first incising the ipyinen. Tlie cervix Aims Ausualized, in a normal 
A^agina, lying to the left of tlie midline and pointing toAvard the right 
side. Palpation rcA^ealed a firm, elongated structure extending upAvard 
from the cervix and toAvard the left pelvic Avail and a similar, though 
rounder, structure on tlie right AAdiich did not move Avith the cervix. 

At this point a small cannula AAms introduced into the cervix for the 
purpose of introducing lipiodal. The cannula A'^eered off abruptly to the 
left Avhen inserted. Five cubic centimeters of lipiodal Avere injected and 
x-ray plates taken. These disclosed an irregular spread of the opaque 
substance lying Avholly in the left side of the pelvis and bore no re- 
semblance to the usual outline of a normal uterine cavity. The proce- 
dure Avas considered unsatisfactory but aroused suspicion of some uterine 
abnormality. 

The parents of the girl agreed to permit repetition of this procedure at 
some future date. This Avas done on June 22, 1942, and a more satisfac- 
tory filling with lipiodal Avas obtained. Once again the shadoAv AAms seen 
only in the left side of the pelvic cavity, but it aa^s more elongated and 
was interpreted as representing the uterine cavity Avith a single patent 
tube. Exploratory laparotomy aa^s advised. 

^ Laboratory Bata. — Urine Avas negative except for a fcAv epithelial 
oells. Blood count shoAved 4,630,000 erythrocytes, 9,400 leueocjdes, and 
o per cent hemoglobin. Wassemrann AAms negative. 

Operation. — On July 22, 1942, the abdomen AAms opened through a 
|nidline suprapubic incision and tAAm uteri of equal size AA^ere found, 
■the left uterus, attached to the single eeiwix seen in the Amgina, bore a 
tube with a normal ovary in the usual position. The right uterus, 
attached to its mate only by a thickened fibrous band in the region of 
he internal os, bore a relatively normal tube AAdiich Avas spread out and 
ensely adherent to a thin-Avalled cyst of the right ovary. No cervix 
found but the uterine sti-ucture tapered off into a blind end in 
le nbrous connecting band. The uterine bodies AA^ere freely moAmble 
‘Ucl could be elcAmted separately or spread Avidelj^ apart to e.xpose tlie 



BILATERAL ADENOCARCINOMA OF FALLOPIAN TUBES 


D. P. Mullins, M.D., and R. Hosteller, ]\I.D., Atlanta, Ga. 

(From Depoyrtment of Pathology, Emory University School of Medicine) 

T he patient was a 46-year-old, colored female admitted to the gyne- 
cologic ward of Grady Hospital on July 24, 1942. She delivered 
twins in 1917, and was operated upon thirty years ago for “female 
trouble.” Her chief complaint was “frequent menstrual discharge and 
a tumor in the abdomen.” She menstruated regularly until seven 
months ago when metrorrhagia began. The 'discharge was thin, pro- 
fuse, and rust colored. She was first seen in May, 1942, and v/as told 
that she had a tumor of the uterus and was advised to return for ad- 
mission to the hospital. 

The patient was a well-developed obese woman. The blood pressure 
was slightly elevated and a firm nodular mass filled the lower abdomen. 
Laboratory and roentgen ray studies were essentially negative. Ab- 
dominal hysterectomy done. 

Pathologic Examination . — The uterus was large and asymmetrical. 
The cavity was distorted by two large intramural fibromyomas. The 
endometrial lining showed some thinning due to the fibromyomas and 
was proliferative in type, and showed no neoplastic change. 

Fallopian Tubes. — Both tubes were covered by several fibrohemor- 
rhagic adhesions. The outer two-thirds of each tube was dilated and had 
a retort shape. They were fairly tortuous and heavy. In the distal 
one-third of the left tube Avas found a large cystic cavity measuring ap- 
proximatelj’- 4.5 by 5 cm. in diameter Avhich had produced some thinning 
of the Avail. The cavity contained soft red partially clotted blood and 
a feAv small grayish soft necrotic masses of tissue. The lining of the 
caAuty Avas irregular. The right Fallopian tube Avas approximately the 
same size and measured 8 cm. in length. The ampullar end AAms adherent 
to the OAmry. On section this tube contained the same type material 
found in the left tube. The Avail of this tube Avas markedly thinned. 
The middle one-third Avas almost solid and Avas filled Avith grayish, soft, 
neoplastic tissue. The medial one-third measured 0.8 cm. in diameter, 
appeared to be occluded and Avas sharply demarcated from the middle 
one-third. On microscopic examination both tubes Avere essentially the 
same except the Avail of the left tube Avas invaded from the inside by 
islets of neoplastic cells. Some of these islets contained acini and some 
Avere composed of sheets of neoplastic cells. Section of the soft gray- 
ish contents of the lumen revealed a papillary arrangement of neoplastic 
tissue Avith loose fibrous stroma. The acini Avere lined by Ioav columnar 
epithelium Avith darkly staining nuclei. There Avere several mitotic 
figures and the cells varied in size. In the right Fallopian tube there 
Avas thinning of the fibromuscular Avail Avithout neoplastic infiltration. 
In one area Avas seen AAliat appeared to be a grcAA^th of papillary projec- 
tions from the mucosal lining. These papillary projections Avere coa^- 
ered Avith Ioav columnar epithelium Avhich contained many mitotic fig- 
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at the office, tM’o Aveeks after her release from the hospital, showed the 
uterus to be in good central position in the pelvis and reasonably mobile. 
She was permitted to return to school five weeks after operation. Three 
menstrual periods have occurred in twelve weeks that have elapsed since 
operation, the first of which began on the ninth postoperative day. 
There was mild cramping with this period which was relieved by two 
administrations of one-half gr. of codeine phosphate. The last two 
periods have been without discomfort and have proceeded without cur- 
tailment of school or other activities. 



Summary 

1. The diagnosis of some abnormality of tlie internal generative organs 
was aided by uterosalpingograph 3 L 

2. Exploratorj’- laparotomj' revealed the presence of a double uterus 
(uterus didelphj’s), ovarian cj'St, and endometriosis of the pelvic peri- 
toneiun. 

3. Extirpation of the rudimentaiy uterus, ovarian cA'st, appendix, and 
peritoneal endometrial implants Avas performed. 

4. The transtubal implantation theoiy of endometriosis (Samjison) 
might seem tenable in this case. 

5. There lias been no dA’smenorrliea in the three menstrual periods 
which have occurred since operation. 
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Discussion 

The purpose of this report is to report another ease of primary adeno- 
carcinoma of the Fallopian tube and to direct attention to the increasing 
number of eases reported in the recent literature. RobinsoiF states 
that the first ease of primary cancer of the Fallopian tube was reported 
by Renaud in 1847, and Rokitansky gave the first pathologic descrip- 
tion in 1861. The majority of authors give priority to Orthmann who 
described the condition clinically in 1886. 

Incidence 

J\Iartzloff,“ in 1940, stated that, according to various estimates in the 
literature, the incidence of primary tubal cancer ranges from 0.34 per 
cent to 1.35 per cent of operations on diseased tubes. He also cites 
392 cases up to 1938. Thirty-five additional cases are tabulated in the 
Cumulative Index in both foreign and domestic literature up to July, 
1942. This brings the approximate number of cases to 427. 
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VASA PREVIA 

William H. Vogt, Jr., A.B., M.D., St. Louis, Mo. 

(From the Department of Obstetrics and Gynecolopy of the St. Louis University 

School of Medicine) 

T he rather infrequent pathologic condition of velamentous insertion 
of the umbilical cord is defined as the separation of the vessels of 
the cord some distance from the placental margin, ivitli the arteries 
and veins making their Avay to the placenta through a fold of amnion. 
Wlien the A^elamentous i^essels are inserted loiv doum in the uterus, they 
may extend across tlie internal cervical os giving rise to the anomaly 
knoAvn as vasa previa, an apparently rare but, nevertheless, clinically 
important condition. The literature on tlie subject of velamentous in- 
sertion of the cord reveals occasional case reports, while that on imsa 
previa is practically non-existent. A case of vasa previa is hereivith 
presented because it embodies the unusual in pathology together with a 
medical paradox in that a mistaken diagnosis probably indirectly re- 
sulted in the delivery of a living child. 

i\frs. D. W., aged 23 yeai's, graAuda ii, entered Firmin Desloge Hospi- 
tal on Sept. 12, 1942, complaining of A'-aginal bleeding of one hour’s 
duration. Her last period Avas on Jan. 31, 1942, Avith her expected date 
of confinement estimated to be Noal 8, 1942. The bleeding, AAdiich AA^as 
painless but quite profuse, lasted for about fifty minutes after entrance 
into the hospital. She Avas immediately put to bed and -given morphine 
gr. i/j, hypodermically. A pi’obable diagnosis of placenta preAua was 
made at this time. The bleeding stopped entirely and did not recur but 
the patient Avas kept in bed throughout the remainder of her prolonged 
hospital stay. On admi.ssion, the red blood cells u^ere 3,600,000 and the 
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ures. The stroma resembled that of the mucosal folds of the normal 
tube, but was decreased in amount. These papillary projections were 
growing centripetally from the mucosal lining and Avere closely crowded 
together in the lumen. The lining epithelium was 2 to 4 cell layers in 



Pig. 1. — Cross-section of Fallopian tube showing: a, thinned serosal covering and 
part of muscular coat ; b, replacement of submucosa and muscular wall by papillary- 
shaped adenocarcinoma ; c, papillary projections of neoplasm filling the lumen and 
replacing the mucosa. Approximately X160. 
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I'ig. 2. — Neoplastic papillary growth with enlarged cells containing hyperchromatic 
nuclei, mitoses and pseudoacinous formation. Approximately X^OO. 


thickness. In areas tvhere the papillaiy projections were cut at riglit 
angles an acinar appearance was simulated. This process represented 
about a Grade II papillary adenocarcinoma. 

The ovaries contained ample follicular cysts and showed no evidence 
of malignant change. 
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hydrosaTifinx masses, 7 were operated upon. One had a 
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tio? ^The^Hnm 'Vho were asymptomatic came to opera- 

udate ^'terine fibroids with pelvi? ex- 

emmffpfnT ) patieiits were operated upon after the exudate had been 

^'’f^tment. Operations revealed evidence of the 
0,5 ; I ^ inieetion, but adiiesions \vcre easily broken up and the uterus 

nblil f" T" These patients had uncom- 

pheiited post-opoi'uiivc courses. 


Details of Cases Operated on for Eesidual Inflammatory Masses 

Paficuts Operated Upon With Persistent Pain and Pelvic Mass.— 
L l\L H. (Case 20), colored, aged 43 years, gravida 0, had large bilateral 
pelvic masses. _ After 15 treatments, she Avas discharged to the clinic, 
where she received 24 additional treatments. At the end of three months, 
le masses were smaller, but patient still complained of pain and sedi- 
mentation rate was still rapid. '\^niile waiting readmission for opera- 
^ severe acute exacerbation during a menstrual period. 
AWer 21 more treatments in the ho.spital, operation revealed a huge 
tuboovpian abscess 15 em. in diameter on the left side. The right was 
three times normal size, fixed, but contained no pus. 

. T. J. (Case 26), white, aged 38 years, gravida 0, was found to have 
bilateral adnexal masses. After 16 treatments, she ivas discharged to 
the clinic, gii'^en 18 additional treatments and followed for sei^en months. 
The mass on the left was completely absorbed, but the mass on the right 
had shovyn no change for the last four months under observations. Be- 
cause pain persisted, patient was operated upon and a right h,ydrosalpinx 
5 em. in. diameter ivas found. The left tube was thickened and fixed. 

Patients With Persistent Piflammatory Mass but Asymptomatic . — 
There were 6 patients (Cases 19, 21, 22, 30, 34, and 21C) who were given 
a variable number of treatments in the hospital and in the clinic, and 
were then operated upon because the pelvic masses had not been com- 
pletely absorbed. These patients, at the time of operation, ivere asymp- 
tomatic and had normal sedimentation rates. In five instances, uni- 
lateral or bilateral sterile tuboovarian abscesses ivere found, and in one 
case an old hematosalpinx aa^s present. 

Table IX 


TOTAL 

) PATENCA’’ Or TUBES 

94 

1 Closed 

1 Open 

Hospital 

(54) 

1 Insufflation 

1 Test 

Verified by 
Operation 

Insufflation 

Test 


33 

11 I 

1 

4 

1 6 

Clinic* 

(40) 

30 

4 

3 

2 


*One clinic patient not tested. Developed a re-infection before insufflation test 
could be done. 















VOGT, JR.; VASA PRKVIA 


1045 


hemoglobin, 9.8 Gm. The folloAving clay a 1,000 c.e. bank blood trans- 
fusion was administered. During the ante-partum hospitalization, from 
September 23 through October 27, the patient received corpus luteum 
hormone, as recommended by Palls and others."’ Three ampoules of 
lutein were given three times daily for twenty-one days after which the 
dosage was reduced to two ampules three times daily. Also, three sepa- 
rate cystograms were made. On September 14, air was injected into 
the bladder and an x-ray picture taken. This, however, provided no 
definite information. On September 17, sodium iodide was injected 
into the bladder and the resultant picture was suggestive of placenta 
]irevia marginalis. A third cystogram was made on October 27, using 
sodium iodide solution and again a quite definite diagnosis of a marignal 
type of placenta previa could be made from the x-ray film. Without 
further study cesarean section was decided upon and performed on Oct. 
28, 1942. The opei’ation Avas a classical type of section, this particular 
ease being unsuited to the low cervical procedure because no lower 
uterine segment had developed. The uterus was incised high in the 
body, the incision carrying down directly through placental tissue and, 
thus, immediately refuting the preoperative diagnosis. A living male 
infant was extracted without difficulty. The placenta was then manually 
separated from the uterine Avail and a typical velamentous insertion of 
the cord Avas noted. Large vessels in the amnion Avere located deep in 
the loAver uterine segment and these covered the entire internal os. The 
placenta Avas removed in toto, the remainder of the operative procedure 
being brought to its conclusion in the routine manner. 

This case presented many of the signs and symptoms of a rather 
typical placenta previa. Such a diagnosis Avas tentatively made be- 
cause of the painless bleeding occurring in the last trimester of preg- 
nancy. Cystograms teiided to corroborate the diagnosis. Vaginal ex- 
amination Avas not done simply because Ave belieA^ed our findings to be 
fairly conclusive. The case Avas treated as a placenta previa and mas- 
sive doses of lutein, bed rest, sedation, and transfusion Avere prescribed. 
At operation, of course, the presumptAe diagnosis Avas sAviftly ruled out 
b.v incising placental tissixe after entering the uterine cavity high in the 
fundal area. It is notcAvorthy that the failure to perform a vaginal 
examination prior to operation doubtless indirectly sav’ed this infant’s 
life. Had such an examination been carried out, the palpating finger 
would not have contacted typical placental tissue. The diagnosis then 
Avould be refuted, cesarean section discarded, and the patient undoubt- 
edly Avould be alloAved to progress to .spontaneous labor. The result 
of such a course could readily have been disastrous not only to the in- 
fant but possibly even to the mother since tlie Amlamentous vessels con- 
ceivably could Im torn at the time of rupture of the membranes Avitli 
resultant severe hemorrhage, death to the fetus plus certain embarra.ss- 
ment to the mother. Such Avas the case in three instances of spon- 
taneous rupture of the vessels AAuth the deaths of tAA'o babies as reported 
by Caffaratto.® Finally, the picture of placenta previa obtained by 
cystogram studies Avas probably produced by the presenting umbilical 
cord and placental A^essels. 
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INTESTINAL TISSUE IN THE UMBILICAL COED 

C. J. Bartlett, M.D., and I. J. Marshak, M.D., New Haven, Conn. 

(From the Grace Hospital) 

A S THE umbilical cord is formed by the fusion of the allantoic stalk 
with part of the vitello-intestinal duct and the remains of the yolk 
sac, it might seem probable that intestinal tissue would, not very infre- 
quently, be found in the umbilical cord (a misplaced Meckel’s diverticu- 
lum?). No mention of this eondition, however, has been found in any 
of the considerable number of works on obstetrics and gynecology which 
have been consulted. While no careful search of the literature has been 
made, the finding of intestinal tissue here appears rare enough to war- 
rant a brief report of such a ease. 


1 

i 

I 

i 

•j 



Fig. 1. — Showing the piece of intestinal tissue in the umbilical cord. Wharton’s 
Jelly which filled the space between this and the convex portion of the cord was partly 
removed before the photograph was taken. 


A 19-year-old primipara gave birth to a full-term infant by spon- 
taneous delivery. It was noted at the time of delivery that near the 
midportion of the umbilical cord there was a mass the size of an orange, 
ovoid in shape. On cutting through the outer part of this, there was 
some jelly-like substance, and also an elongated brownish structure about 
6 cm. in length which was thought to be suggestive of a teratoma. 
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As received at tlie laboratory, the placenta showed no pathology. The 
umbilical cord was attached a short distance from the center. The cord 
measured 35 cm. in a straight line from end to end, but was longer than 
this because of a large bowing at one part. Tlie first 20 cm. from the 
placenta was of medium size with the usual twists. Then came the bow- 
ing in the cord, about 8 cm. on the straight edge and 13 cm. around 
the eonve.x portion. The cord was much thicker along this convex por- 
tion than it was at either end due to the thickness of Wharton’s jelly, 
ivhich was so transparent that the umbilical vessels could be readily 
followed by transmitted light. They were larger here than elseivhere. 
The concave portion of this bow was filled b.y Wharton’s jelly which 
had separated into two layers, forming the cystlike space from Avhieh the 
mucoid material came at the time of delivery. 



Els'. 2. — Section showing- intestinal tissue in the umbilical cord. 


■; Wharton’s jelly along the straight edge of the bow was a 

6 dish brown structure, extending lengthwise of the cord (Fig. 1). 

IS measured about 6 cm. in length and nearly 2 cm. in transverse 
lameter, tapering somewhat at the ends. It was a little irregular op 
On removing a small portion of this near the center it 
^'as iound to have a lumen containing a brownish amorphous substance; 
I leroseopic examination of this piece showed the structure of small in- 
sm ^^^j^ding all of the layers of the intestinal wall (Fig. 2). A 
one ■ taken from near each end showed a similar structure. On 

p inng the specimen lengthwise the lumen was found to extend the en- 
® ength but Avas closed' at each end. 

it n intestinal structure had been on the other side of the umbilicus, 
presumably ivould have formed a Meckel’s diAmrtieiilum. 



CORNUAL PREGNANCY 

H. Melvin Radman, B.S., M.D., P.A.C. S., Baltimore, Md. 

(From the Gynecological Department of the Sinai Hospital) 

I T HAS been observed that of the various forms of ectopic pregnancy, 
the interstitial or cornual variety is the most infrequent. In a study 
of 1,547 cases of ectopic pregnancy, Wynne observed 18 cases or a per- 
centage of 1.16. Rosenthal found 3 per cent of 1,324 eases of ectopic 
pregnancj^ and Weinbrenner collected a total of only 35 in several 
thousand cases. Kelly, in Operative Gynecology, quotes Martin as 
having seen only one in 75 cases, and the author, in several thousand 
eases, has never seen an example of this particular type of ovarian preg- 
nancjL 

Sehuman’s complete study of the subject as written in his monograph 
Ectopic Pregnancy reveals three cases of his own. His observation from 
perusal of the literature is that most eases present themselves on the 
posterior surface of the uterus. Hoivever liis three cases were on the 
anterior site. 

Following is a report of the history, physical, operative and pathologic 
findings of an unruptured interstitial pregnancy. 

This patient, S. G., aged 31 years, was seen on Dec. 6, 1942, with the 
complaint of vaginal bleeding and lower abdominal pain of fifteen days’ 
duration. 

The patient had been married for seven and one-half years, and de.spite 
the fact that she had attempted to become pregnant for six and one-half 
years, her efforts had proved to be fruitless. The familjq past, and 
sj'’stemic histories were entirely irrelevant. Her menses began at the 
age of 13 years, occurred regular^ every twenty-eight days, and lasted 
for three days, with only a moderate flow. There was severe back pain 
the first das’" of the period. The last regular period occurred on Oct. 23, 
1942. This lasted the usual three days. On November 21, the date of 
the next expected period, the patient began to lileed again. However, 
on this occasion the bleeding persisted. 

The physical examination revealed a well-developed white female, not 
in acute distress. The breasts were moderately enlarged but no colostrum 
could be expressed. Abdominal examination elicited no spasm, rigidity, 
or tenderness to palpation. The pelvic examination was not remarkable. 
There was a scant bloody discharge. The cervix was soft; the uterus was 
in anterior position, regular, and suggestive of slight sjmimetrieal en- 
largement. The possibility of intrauterine pregnancy was considered 
and a Friedman test proved to be strongly positive. 

The patient was treated conservatively. She was confined to bed 
and observed for further pain and bleeding. Twenty-one days after the 
onset of the November period (December 12) the bleeding became more 
profuse and was associated Avith seA^ere loAA^er abdominal cramplike pains. 
Hospitalization A\'as advised and she Ai^as admitted AA'ith a provisional 
diagnosis of incomplete abortion. Taa'o days later, on December 14, 
curettage AA’as performed and a small amount of tissue Avas removed from 
the uterine cavity. The pathologist reported: “fragments of degen- 
erated decidual tissue; no fetal Aulli.” 
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Postoperatively, there seemed to be no subsidence of symptoms. The 
lower abdominal pain and vaginal bleeding persisted. On several occa- 
sions there were questionable spasm and rebound tenderness in the lower 
right quadrant. At one phase of her illness there was an elevation of 
tempei’ature to 102° F. The white blood count was 12,000 polymorpho- 
nuclear leucoejdes. ITemoglobin was 80 per cent and the red blood 
count was 4,500,000 cells. The temperature subsided in two days, but the 
pain and vaginal bleeding continued. Under sterile precautions, a pelvic 
examination failed to reveal any adnexal masses. 

Five days later there was an acute episode of severe lower abdominal 
pain. The patient also complained of faintness and pain in the shoulder. 
Spasm, tenderness, and rebound tenderness were present in the lower 
right quadrant, but the patient gave no evidence of being in shock. It 
was thought advisable, because of these symptoms and signs, to perform 
a laparotomy. 



Under ane.sthesia, prior to operative procedure, another pelvic exam- 
ination was done. This time a small nodular mass was found extending 
from the right posterior fundal portion of the uterus. 

At operation, no blood was seen in the peritoneal cavity. The right 
tube was injected and edematous. The right ovary was normal, as 
were the left tube and ovary. The uterus was slightly larger than 
normal. On the posterior surface at the cornual angle, there Avas a 
mass the size and shape of a marble. The top of this mass seemed to 
form an apex, Avas blue in color, and apparently at the point of rupture. 
This portion of the uterus and the right tube Avere removed. 

The pathologic report revealed a cornual pregnancy and chronic 
salpingitis. 

Except for slight abdominal distention and elcA-ation of temperature 
in the first Aveek postoperatively, the recovery Avas uneventful. 
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A NEW ABDOMINAL BINDER FOR INTRA-PARTUM USE 

Preliminary Report 

Oscar H. Bloom, M.D., Brooklyn, N. Y. 

(From the Betli-El Hospital) 

I N 1924, “the almost forgotten abdominal binder” was revived and 
added to the obstetrician’s armamentarium. Prior to this time, the 
primary use of the obstetric binder was as an ante-partum support in ab- 
dominal wall wealmess and was only secondarily employed in such cases 
during- labor. Beck demonstrated the effectiveness of a binder spe- 
cifically designed for use in the intra-partum pei’iod onljL However, 
all binders in use are modifications of a simple corset, designed to com- 
press the abdominal cavity and thus exert pressure, indirectly, on the 



Fig. 1. 


uterus and its contents. The greater pressure thus required produces 
a high degree of discomfort and occasionally difficulty in respiration. 
To overcome these objections and to increase the effectiveness of pres- 
sure directly on the uterus, the author has designed the binder described 
below, which is now in trial at the Beth-El Hospital. 

The binder consists of two distinct parts. The outer jacket (Pig. 
1, A) is made of strong canvas, measures 15 inches in width and has 
a variable and adjustable length of from 38 to 48 inches. The adjust- 
ments (to meet individual differences) can be made by lacings on both 
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sides. A larger jacket, frequently necessary, from 48 to 58 inches in 
length, is also available. The entire front can be qnicldy closed by a 
full length zipper. The inner part is an inflatalile, horseshoe-shaped, 
canvas covered rubber tube (Fig. 1, B) which is placed about the fundus 
and sides of the uterus (Fig. 2). The adjustable cross strap is to limit 
the lateral expansion of the tube, when inflated. 



In using the binder, the outer jacket, of suitable size, is first applied, 
leamng the zipper front open. The deflated rubber tube is placed over 
the fundus and sides of the uterus and the cross strap is adjusted. The 
zipper front is closed and the side laces adjusted so that the jacket Is 
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snug yet comfortable. The inner tube is then inflated Avith a hand pump 
until the pressure attained is sufficient to produce further descent of 
the presenting part, Avithout any added appreciable discomfort to the 
patient. Pig. 3 is a lateral vIcaa^ of the binder as applied. 

From the foregoing description, it is obvious that this binder differs 
from all others in its use of an inflatable tube as the means of aiding 
labor. This produces the folloAAdng adAmntages : (1) Pressure is exerted 
directly on the fundus and sides of the uterus; (2) this evenly dis- 
tributed pressure is transmitted to the uterine contents and the present- 
ing part is thereby forced toAvard the pelvic outlet; (3) as the presenting 



part descends, the “slack” is automatically taken up by the pressure 
in the inflated tube and no further adiustment of the binder is neces- 
sary, as in the case of the current binders; and (4) there is no “craA\d” 
of the binder. Fig. 4 illustrates diagrammatieally the mechanical prin- 
ciples iiwolved. 

Indications for Use 

Consensus of opinion limits the use of an obstetric binder to the sec- 
ond stage of laboiA Earlier application may result in premature sepa- 
ration of the placenta or possible intracranial injury to the fetus. In the 
second stage, the binder finds its greatest use in cases of malposition of 
the A'ertex, e.g., oecipitoposterior, occipitotransA’erse, and abnormal 
aUitudes (deflections). It is also of A’alue in cases Avith normal A'ertex 
positions, associated AA-ith uterine lag or inertia due to abdominal Avail 
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weaknesses, such as diastasis recti, ventral hernia, thin mtisenlatnre, and 
pendnlons abdomen due to multigravidity. The binder causes further 
descent of the pi’esenting part, rotation occurs, the second stage is 
shortened; all of which may result in a decrease in the number of op- 
erative deliveries. 

A number of indications for the use of this binder, in the first stage 
of labor, have been suggested. For example, it maj- prove of value in 
a trial of labor in borderline cases of cephalopelvic disproportion, or in 
placenta previa marginalis, by forcing the presenting part against the 
bleeding area. However, I wish to state that I have iiad no personal 
experience with the binder in the suggested indications and therefore 
do not recommend its use during the first stage by anyone who has not 
had considerable experience with the use of binders. 

The author wishes to thank Dr. M. Spiegel and Mr. B. Saxon for the drawings 
used in this article. 

541 Miller Ayexue 


Jones, W. N.: Gynecologic Prohlems of Elderly Women, South. Surgeon 10: 203, 

1941. 

Pj’uria, senile vaginitis, prolapsus uteri, and tumors of the external genitals 
and vulva are the common gynecologic problems encountered in elderlj' women. 
For p 3 ’uria without hematuria the conservative therapj' of rest, heat, diet, and 
urinar}' antiseptics is advocated bj’ Jones. 

In senile vaginitis we must search for a causative lesion or fungus growth. 
When the cause is undetermined, stimulation of metabolism of the vaginal 
mucosa is needed. This is best done bj’ vitamin A administration, high vitamin 
diet, and dailj- vaginal insertion of tablets containing acidified glj'cogen. 

The type of uterine prolapse and the degree of injurj' of the supporting struc- 
tures dictate the choice of operative procedure. Four operations are suitable, 
namely: vaginal hj'sterectomj', the ■V\’'atkins interposition operation, the Man- 
chester parametrial fixation operation, and LeFort’s colpocleisis. Often a com- 
bination of two procedures or a composite operation is the most efficacious. 

Tumors of the vulva and external genitals make up the greater number seen 
in this group. XJsuallj' thej^ are slow growing and well differentiated. Epithelioma 
of the vulva is the most common and the most favorable to excision. Surgeiy is 
the treatment of choice. 


J. P. Greenhill. 
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CLINICAL-PATHOLOGICAL STUDY OF THE INFANT AND 
FETAL MORTALITY FOE A TEN- YEAR PERIOD AT 
THE CHICAGO LYING-IN HOSPITAL- 

Edith L. Potter, M.D., and Fred L. Adair, M.D., Chicago, III. 

(From the Department of Obstetrics and Gynecology of the University of Chicago 
and the Chicago Lying-in Hospital) 

PEOM the opening of tlie present CJ>ieago L 3 -ing-in Hospital on Maj' 21, 1931, 
until Julj' 1, 1941, a period of approximately ten j’ears, there have been 27,321 
infants born in this institution. Included are 293 pairs of twins and two sets of 
triplets. During the same interval approximately 900 additional women have been 
patients in the hospital because of the termination of pregnancy prior to the time 
that birth must be reported. 

The total mortality among the reportable infants! was 4.28 per cent; 614 were 
born dead and 559 were born alive but died before leaving the hospital. An infant 
was considered liveborn if the heart was beating at the time of birth, regardless of 
whether respiration was established. 

Slightlj' less than one-half of the fetuses and infants were at term! (Table I). 
Although 1,000 Gm. are considered the lower limit of viability in this paper, infants 
weighing between 1,000 and 1,500 Gm. frequently do very poorly, and by some in- 
vestigators are also considered previable. In this series almost one-third of the 
dead fetuses and infants weighed under 1,500 Gm.; the mortality among infants 
weighing more than this is 1.6 per cent from death before or during labor, 1.3 per 
cent from death after birth. 


Table I. Time of Death in Relation to the Period op Gestation 


PERIOD OF 

gestation 

ANTE PARTUM 


1 NEONATAL 

1 TOTAL 

NO. 

% 1 


% 

NO. 

% 

NO. 

1 % 

Previable 

81 


24 

2 

91 

8 

196 


Premature 

148 


80 

7 

271 

23 

499 


Term 

143 

■■ 

138 

■ 12 

197 

17 

478 


Total 

372 

1 31 

242 

21 

559 

48 

1,173 



Post-Mortem Examination 


Post-mortem examinations have been made on 81 per cent of the infants and 
fetuses who failed to survive. The incidence has risen from 00 per cent of the deaths 


♦Assistance in the preparation of these materials was furnished by the personnel of 
"Work Projects Administration Official Project No. O. P. 665-54-3-387. 

fin Illinois all liveborn infants, and all stillborn fetuses advanced to the fifth 
month of gestation must be reported to the local Health Department. 

{Determined by fulfilling two out of three of the following criteria; Term. 2,500 to 
4,499 Gm., 47.1 to 54 cm., 38 through 42 weeks. Premature, 1,000 to 2,499 Gm., 35.1 
to 47 cm., 29 through 37 weeks. Previable. 400 to 999 Gm., 28 to 35 cm., 22 through 
28 weeks. 
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CKAIG AND KRAFF; ACUTE INFLAMMATORY PELVIC I.IASSES 


Table X 


TOTAL 


94 

Complete resolution! Kesnlual ma-ss IJ 

Hospital 

(54) 

Final Findings; End of Follow-TJp or Before Eeadmission to 

Hospital 

43 

I 

Inflammatory 8 

Operated 7 

(Tuboovarian abscess 6) 
(Hydrosalpinx 1) 

I Not operated 1 

Ovarian cyst 3 
Operated 1 

Not operated 2 

t 

Clinic 

(40) 

Final Findings: % 

ind of Follow-Up or Before Admission to uospiiai 

Complete resolution 

1 Residual mass 7 

33 

tnflammatorj' 5 

(Hemato- 
salpinx) 

Operated 1 

Not operated 4 

Ovarian cyst 2 

Not operated 2 


Clinic Patients With Persistent Pain and Residual Pelvic Mass . — 

1. B. F. (Case 16C), white, aged 22 years, gravida i, had lower ab- 
dominal pain for three iveehs. On the left side, there ivas a firm, fixed, 
tender mass, 8 cm. in diameter. Sedimentation rate was rapid._ Tem- 
perature was 104° P. Hospitalization ivas refused. She received 26 
treatments, and was followed for seven months. She was never entirely 
asymptomatic and continued to have attacks of pain on the left side. At 
the end of seven months, the mass was still 5 cm. in diameter, fixed, and 
slightlj’’ tender. A clinical diagnosis of tuboovarian abscess was made, 
but patient refused operation. 

2. G. D. (Case 17C), colored, aged 32 years, gravida ii, para 0, had had 
intermittent lower abdominal pain for six years. Bilateral masses, right 
6 cm., left 5 cm., were present. Patient refused to be hospitalized and 
was given 17 treatments. She improved but was never entirely asymp- 
tomatic. At the end of one year, the masses were only slightly smaller. 
Clinical diagnosis of Inlateral tuboovarian abscesses were made, but 
patient decided to defer operation. 

3. L. P. (Case 33C), white, aged 30 years, gravida ii, para ii, lower 
abdominal pain, more on left, for two weeks. Intermittent pain had been 
present for three years. There was a cystic, fixed, tender mass, 6 cm. 
in diameter on left. Right fornix ivas tender but no mass was present. 
She received 14 treatments and was followed for one year. At the end 
of that time, the mass on fiie left was freely movable, slightly .smaller, 
but still cystic. Operation was advised, but refused. 

Comment and Discussion 

Acute pelvic inflammation of tubal origin may present varied clin- 
ical pictures. It is obvious from our records that hospital treatment is 
not sufficient and that longer or shoider periods of treatment after dis- 
charge are necessary. Altliough all patients were afebrile for six days 
and ambulatory for two days before discharge, 48 of 54 patients had 
adnexal ma.sse,s and 45 had increased sedimentation rate. Neither can 
we categorically prescribe a certain number of treatments with this 
technique. Jlany times we were 1enii>led to operate upon these patients 
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in the early part of the study to 95 per cent in the last few years. The technique 
used in the examinations has been previously described and need not be repeated.i. ~ 
Histologic examination of the lungs was included as a part of every autopsy ; in non- 
macerated fetuses and in all liveborn infants the liver, kidneys, thymus, and brain 
were also invariably included, and in the majority, the spleen, pancreas, suprarenals, 
thyroid, pituitary, and gonads were also studied histologically. The liver and supra- 
renal glands of' all macerated fetuses were examined for the po.ssible presence of the 
Trepenoma pallidum. Bacteriologie investigations were included when indicated, 
and during the past few years cultures of the lungs and the heart’s blood have been 
a routine part of each autopsy. All placentas were subjected to gross and microscopic 
examination. 

It was possible to find anatomic evidence of the probable cause of death in over 
90 per cent of infants at term who died during labor or after birth (Table II). 
In association with all deaths the number of cases in which pathologic changes can 
be demonstrated decreases with decreasing length of gestation, and with earlier death 
in relation to delivery. When death occurred before the onset of labor and rhe 
fetuses had not yet arrived at the stage of viability, pathologic lesions were visible 
in only 24 per cent. In the entire series of 954 autopsies, demonstrable abnormalities 
were present in 64 per cent. (Maceration was not consideied a pathologic change.) 

Evidence of anoxia occurred more frequently than any other abnormal condition 
(Table III). It was most common when death occurred during labor and was found 
with almost equal frequency in premature and term infants. The diagnosis was 
based on the presence of discrete petechial hemorrhages in the lungs or thymus 
and/or petechial hemorrhages in the brain substance. The latter were often visible 


Table II. Number of Autopsies Performed and Percentage Showing Pathologic 
Lesions According to Time of Death and Period of Gestation 


PERIOD OP 
GESTATION 

ANTE PARTUM | 

INTRA PARTUM ] 

NEONATAL 

1 TOTAL 

NO. 1 

L % 1 

NO. 1 

% 1 

NO. 1 

% 1 

1 NO. 1 

! % 

Previable 




34.8 1 

78 

39.8 



Premature 




74.3 

218 

70.7 



Term 


■^9 


90.5 

154 

90.9 


IEI3i 

Total 

Bi 

1 42.2 

1 -198 1 

78.3 

450 

72.0 

1 954 1 



only on microscopic examination. Marked generalized congestion of all viscera was 
almost always associated and interstitial or intra-alveolar pulmonary hemorrhages 
were occasionally found. There were 7S additional infants in whom no abnormalities 
could be demonstrated, plus 75 more who were unexamined at autopsy where clinical 
evidence seemed to indicate that death was due to anoxia. It was also present as a 
complicating factor in 44 infants with traumatic hemorrhage, 29 with malformations, 
12 with pneumonia, and 6 with miscellaneous conditions. This makes a total of 
almost 40 per cent of all infants in whom anoxia was causative or contributory to 
death. 

Traumatic hemorrhage was believed to be the cause of death onlj- slightly more 
than one-half as often as was anoxia. Included were 114 cases of intracranial 
hemorrhage, one injury of the spinal cord, 2 severe suprarenal hemorrhage.^, and 4 
infants with ruptured hematomas of the liver. The last 7 infants were all born 
alive; two were premature, 5 were at term. The intracranial hemorrhage was from 
the dural sinuses as a result of rupture of the tentorium in 32 infants, cerebral 
vessels with hemorrhage into the subdural space 16, choroid plexus with hemorrhage 
into one or more ventricles 11, vein of Galen 10, multiple sources 37, unstated 9. 
There were 9 additional fetuses who showed hemorrhage within the skull who died 
before the onset of labor. In those it was believed that the bleeding probably 
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The fetuses who died before the onset of labor present one of the most baffling 
problems related to infant mortalitj’’. They comprise almost one-third of the total 
fetal and infant deaths and in a large proportion the cause of death is entirely un- 
kno^TO. The existence of maceration makes autopsy examination somewhat more 
difficult but in general it does not destroy pathologic lesions which may have been 
present before the fetus died. In spite of detailed gross and histologic examination 
no abnormalities could be demonstrated in over one-half of the fetuses in this group 
(Table III). It is evident that except in those with malformations and erythro- 
blastosis (and perhaps even in these two groups) the cause of death must be sought 
in the fetal environment. 

In association with slightly over one-half of the deaths before the onset of labor, 
known environmental conditions were present which may well have contributed to the 
fatal outcome. The majority of these consisted of disturbances preventing normal 
exchange of metabolites between fetal and maternal circulation; they were present in 
33 per cent, and include premature detachment of the placenta, 63; placenta previa, 
16; cord prolapse and entanglement, 27; maternal shock, 3; and other miscellaneous 
conditions, IS. Maternal toxemia was present in 17 per cent. The way in which 
toxemia affects the fetus is in general unknown for in only a small number is in- 
farction of the placenta advanced to a sufficient degi'ee to be responsible. The same 
is true of medical complications of the mother. In neither of these groups is definite 
proof available that they are the actual cause of death, although the incidence of 
such maternal states is much higher among fetuses who died than among those who 
survive. There were six mothers whose Wassermanns were positive at some time 
during pregnancy but in none was syphilis demonstrable in the fetus. 

Such things as premature rupture of membranes (41), hydramnios (11), abortion 
threatened during pregnancy (15), although indicating a disturbance in the intra- 
uterine environment can in no way be directly indicted as a cause of death. In death 
occurring before the onset of labor, the method of delivery can play no part in pro- 
ducing the fatality. Therefore in 40 per cent of the total ante-partum deaths the 
cause is entirely unknown, in lo per cent the cause is present in the fetus, and in 
50 per cent a possible cause is present in the mother. 

Deaths Occurring’ During’ Labor or Delivery 

Among the 242 fetuses who died during labor or delivery the proportion at term 
was considerably greater than among those dying in the ante-partum period or those 
dying after birth. Only 22 per cent of the total group failed to show pathologic 
lesions in contrast to 58 per cent among those who died in the ante-partum period. 
Evidence of anoxia was the most common condition found (Table III), with major 
malformations second, and intracranial hemorrhage third. Intrauterine pneumonia, 
erythroblastosis, and increased intracranial fluid w'ere the only other conditions demon- 
strated. In this group the incidence of intracranial hemorrhage demonstrable at 
autopsy among infants at term is approximately three times that among premature 
infants and over four times that of previable infants. 

The most common maternal complications were placenta previa and premature 
detachment of the placenta. These were associated with 26 per cent of all intra- 
partum deaths, and except in four instances where major malformations were present, 
interference wdth intrauterine oxygenation of fetal blood was presumably the cause 
of death. Prolapse or entanglement of the umbilical cord caused an additional 17 
per cent of deaths from anoxia. Three of these fetuses were malformed. 

Toxemia was present in 13 per cent of the mothers. Among these fetuses, 5 were 
not examined at autopsy, S showed no pathologic lesions, 9 show-ed petechial visceral 
hemorrhages, 7 intracranial hemorrhage, 3 were malformed, and 1 had erythro- 
blastosis. 
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occurred after death. It was also found, but was considered secondary, in asso- 
ciation with 5 deaths from anoxia, 7 from pneumonia, from malformations, 2 
from erythroblastosis, and 1 from sj'philis. Mild edema of the meninges with some 
extravasation of blood into the cerebrospinal fluid is often found when death is due 
to anoxia. Such findings were not included as traumatic hemorrhage. 

Major malformations were present in the same number of infants and fetuses as 
were fatal traumatic hemorrhages (14 per cent of the total autopsies). The incidence 
was slightly higher among infants at term than among those that were premature 
or previable; death occurred more commonlj’' during labor than before labor or after 
birth. The malformations included : involvement of the brain and spinal cord, 45 ; 
heart, 19 ; gastrointestinal tract, 8 ; kidney, 4 ; skeleton, 2 ; other, 7 ; multiple loca- 
tions, 45. In ten additional infants, malformations were present but were not con- 
sidered tlie cause of death. If the incidence of malformations is the same among the 
20 per cent of infants and fetuses who were not examined at autopsy as among those 
who were, the incidence of malformations as a primary cause of death is one in 
every 170 births. 

Tneximonia was found as the primary cause of death in 6 per cent of all fetuses 
and infants. The incidence was twice as great in infants at term as in those who 
were premature or previable, and was twice as common among infants who died after 
birth as among those who were born dead. One premature infant udio lived for 
twenty-one daj's had an associated septicemia and pyoarthritis. There were no 
deaths from primary gastrointestinal, cord, or skin infections. There rvere also 9 in- 
fants with pneumonia, and 4 with other infections in whom death was believed 
primarily due to intracranial liemorrhage, malformations, or anoxia. 

Blood dyscrasias were the cause of death in 29 infants and fetuses. Three of 
these were diagnosed as hemorrhagic disease of the newborn; all were in infants 
at term who were born alive and who died more than forty-eight hours after de- 
livery. It was believed to be the cause of death in one additional infant who was 
not examined at autopsy. This makes only 4 fatal cases of hemorrhagic disease 
among almost 28,000 babies, an incidence of one in 7,000. This is an interesting 
finding in relation to the recent recommendations that have been made concerning the 
administration of vitamin K to every pregnant woman prior to deliver3^ Although 
the reported incidence of fatal hemorrhagic disease in some institutions has been 
somewhat higher than ours, it still seems hardlj' feasible to give anj^ medicinal prep- 
aration to several thousand women in order to possibly prevent one death; this 
is especiallj^ true when the drug can be given directly to the infant with immediate 
relief of sjmiptoms when the diagnosis of an abnormal prothrombin time is made. 

Erj'throblastosis made up the other 26 cases of blood dj’serasias. The diagnosis 
was based on the presence of ectopic areas of eiythropoie.sis throughout the bodj-, 
marked increase in the number of erjdlirocjTes in the circulating blood, and an 
enlarged spleen. The incidence in this hospital is approximatelj- 1:1,000 births. 

The number of sjyhilitic infections is surprisingly small. There were onlj- 6 in- 
fants in whom evidence of the disease could be found at autops}-. In onlj- two of 
these was it believed to be the primarj- cause of death. One of the mothers was 
unregistered, had had no prenatal care, and was admitted to the hospital already 
in labor. There were 27 mothers with a history of a previous sj-philitic infection or 
with a positive IVassermann test sometime during pregnancj-, but whose infants gave 
no evidence of sj’philis at autopsy. 

Deaths Occurring Prior to the Onset of Labor 

Among the 372 fetuses who died prior to the onset of labor almost half were 
macerated; while in the remainder who showed no definite evidence of maceration 
labor must have been short and death must have occurred u-ithin a ven- short 
time before labor began. 
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Table IV. Probable Cause of Death in 1,173 Fetuses and Infants 


CAUSE OF DEATH 

ANTE- 

PARTUM 

DEATHS 

INTRA- 

PARTUM 

DEATHS 

NEONATAL 

DEATHS 

TOTAL 

NO. 

% 

NO. 

% 

NO. 

% 

NO. 

% 

Anoxia 

127 

34.2 

110 

45.4 

100 

18.0 

337 

28.7 

Placenta previa 

16 

4.3 

21 

8.7 

34 

6.2 

71 

6.0 

Premature placental de- 

63 

17.0 

31 

12.8 

25 


119 

10.1 

tachment 









Cord prolapse or entangle- 

27 

7.3 

35 

14.4 

15 

2.7 

77 

6.6 

meat 









Miscellaneous or no known 

21 

0.() 

23 

9.5 

26 

4.6 

70 

6.0 

cause 






1 



Birth trauma 

0 

0 

33 

13.7 

119 

21.3 

152 

13.0 

Gross hemorrhage 



30 


91 




Clinical (no autopsy evi- 



3 


28 




dence) 









Major malformations 

29 

7.8 

36 

14.9 

65 

11.3 

130 

11.1 

Infections, acute 

5 

1.3 

6 

2.5 

44 

7.9 

55 

4.7 

Syphilis 

0 


0 


2 

0.4 

2 

0.2 

Erythroblastosis 

9 

2.4 

2 

0.8 

18 

3.2 

29 

2.5 

Miscellaneous 

0 


2 

0.8 

18 

3.2 

20 

1.7 

No pathologic lesions (or no 









autopsy) 









Premature 


35.8 

27 

11.2 

142 

25.6 

302 

25.7 

Toxemia 

41 

11.0 

11 

4.5 

21 

3.7 

73 

6.2 

No abnormalities (non- 

73 

19.7 

11 

4.5 : 

86 

15.6 

170 

14.5 

toxic) 









No autopsy (no pertinent 

19 

5.1 

5 

2.2 

35 

6.3 

59 

5.0 

maternal complications) 









Term 

69 

18.5 

26 

■oh 

51 

9.1 

146 

12.4 

Toxemia 

21 

5.6 

11 


19 

3.4 

51 

4.3 

No abnormalities (non- 

32 

8.6 

4 

1.7 

10 

1.7 

46 

3.9 

toxic) 









No autopsy (no pertinent 

16 

4.3 

11 


22 

4.0 

49 

4.2 

maternal complications) 




■M 






372 


242 

1 100.0 

559 


1,173 



Other mateinal conditions which constituted the only known abnormalities in- 
cluded: bleeding of unknown cause during pregnancy, 36: uterine inertia, 3; con- 
tracted pelvis, 23 (most of these were delivered by cesarean section) ; difficult de- 
liver}-, 28; ruptured uterus, 3; and maternal sliock of unknown cause, 2. 

Premature rupture of the membranes occurred in 14 per cent of the patients in 
whom there were no other known complications. Twenty-three of these infants died 
as a result of intracranial hemorrhage, 11 of pneumonia, and 12 of anoxia. Twelve 
were grossly malformed, 19 showed no pathologic lesions, one had marked edema of 
the meninges, and 18 were not examined at autopsy. It is probable that some of 
these deaths were due to the increased difficulty in labor and delivery wliich may 
be attendant on the absence of amniotic fluid. The majority of infants with 
pneumonia died within a few hours of birth; the infection probably had its incep- 
tion in utero as a result of the aspiration of infected amniotic material. 

Twenty per cent of the deaths were unassociated with known complications of 
any kind. The infants of these women died of intracranial hemorrliage (9), anoxia 
(18), malformations (19), pneumonia (5), erythroblastosis (5), and edema of the 
meninges (2) ; twenty-one .showed no abnormalities, and 19 were unexamined at 
autopsy. 

Method of Delivery 

The method of delivery of all infants born in the hospital is shown in Table V. 
The proportionate number of deaths and stillbirths in relation to the total number of 
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Difficulty in the passage of the fetus through the birth canal either from inadequate 
size of the bony pelvis or uterine inertia was present as the major complication in 
nine instances. The intracranial hemorrhage which was found in four of these 
fetuses probably resulted from the difScult delivery. 

Sj'philis had been diagnosed during pregnancy in the mothers of 3 fetuses; two 
showed intracranial hemorrhage and the third was malformed, but in none could 
sj’philis be demonstrated. 

Premature rupture of membranes (42), hydramnios (10), and abortion threatened 
during early pregnancj' (8) were probably not related to death. The only other 
environmental conditions of any importance were 7 instances of severe maternal 
shock, due to premature detachment of the placenta (1), ruptured uterus (4),* and 
unknown cause (2). 


Deaths Occurring’ After Birth 

Neonatal deaths numbered 559 and made up 48 per cent of the combined infant 
and fetal mortality. Although only 5.4 per cent of all the babies delivered alive 
in the hospital during the period of study were viable prematures, this group accounts 
for 48 per cent of the deaths. The previable infants make up an additional 16 per 
cent of the total mortality. The mortality rate for viable premature infants (weigh- 
ing 1,000 to 2,500 Gm.) bom alive in this institution is 19 per cent, and for term 
infants 0.7 per cent, the neonatal mortality for viable prematures thus being 27 
times that of term infants. Seventy per cent of the 559 infants lived less than 
twenty-four hours. 

Four hundred and fifty of the infants who were born alive were examined at 
autopsy. Over one-fourth showed no pathologic lesions, but of these 47 were 
previable, 64 w'ere premature, and only 15 were at term. TJie most common ab- 
normality was intracranial hemorrhage, w'ith evidence of anoxia occurring almost 
as frequently. In the majority of these in the latter group, respiratory activity 
was never established. Malformations were third in importance, and pneumonia, 
although much less frequent than the other conditions, assumed a constantly in- 
creasing importance as a cause of death as the infant became older. 

The most common maternal complications in this group are, like those in the still- 
born group, conditions leading to interference with intrauterine circulation. They 
were found in association with 20 per cent of the deaths which occurred after birth 
and include 49 cases of placenta previa, 37 of premature detachment of the placenta, 
and 26 of cord prolapse or entanglement. It is interesting to note that among the 
95 women with placenta previa whose infants died in the ante-partum, intra-partum, 
or neonatal period there were only 4 with malformations, an incidence of about 4 
per cent; among the 1,078 mothers who did not have placenta previa, the incidence of 
malformations was 11.8 per cent. 

Maternal toxemia (including 6 cases of eclampsia) was present in association with 

14 per cent of all deaths’ after birth. There does not seem to be any definite relation- 
ship between this condition and the anatomic lesions demonstrated at autopsy. 
Among the 74 infants in this group 13 had intracranial hemorrhage, 9 malformations, 
I evidence of anoxia, 5 erythroblastosis, 5 edema of the meninges, 4 pneumonia; 

15 W’ere not examined at autopsy, and 16 showed no pathologic lesions. 

Various medical complications unrelated to pregnane}’ (exclusive of syphilis) 
were found as the only complications in 8 per cent of the cases. Fifteen were 
moderate or severe upper respiratory infections; the remainder were diabetes mellitus, 
cardiac conditions, hyperthyroidism, etc. There appeared to be no relation between 
these conditions and the causes of death. Sj'philis as shown by a positive Wa.«ser- 
mann test was found in nine mothers but in only one of these was syphilis proved 
in the infant. 
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Cesarean section shows the unexpectedly high mortality of 5.3 per cent. A 
greater proportion (67.0 per cent) of these infants were premature than were those 
delivered by any other method. The greatest single cause of death among these 
infants who were examined at autopsy was anoxia, with prematurity without 
pathologic lesions, second. Edema of the meninges is much more common following 
birth by cesarean section than it is in any other group. 

The mortality associated with delivery by mid- or high forceps is almost four 
times that following low forceps. Two-thirds of these infants who were examined 
at autopsy gave evidence of intracranial hemorrhage, a greater incidence than was 
found in any other group. The incidence of prematurity (12.5 per cent) was lower 
than in any other gi'oup. 

Table VI. Pathologic Lesions Demonstrated at Autopsy in Infants IVho 
Might Have Been Affected by the Method op Delivery 



NUMBER 

CASES 

TERM, . 
NO 

ABNOR- 

MAI/" 

ITEES 

PREMA- 

TURE, 

NO 

ABNOR- 

MAL- 

ITIES 

ANOXIA 

TRAU- 

MATIC 

HEMOR- 

RHAGE 

INFEC- 

TIONS 

OTHER 

Cephalic, spontaneous 

141 

7.2% 


39.9% 

19.1% 


2.8% 

Cephalic low forceps 

53 

9.4:% 

3.8% 




3.8% 

Cephalic midforceps 

33 

6.1% 

6.1% 

mvimm 

66.6% 

8.0% 

0.0% 

Cephalic version and ex- 
traction 

29 


6.9% 

37.9% 

48.3% 

6.9% 


Breech 

60 

1.7% 

23.3% 

18.3% 

43.4% 


3.3% 

Cesarean section 

61 

8.2% 

19.6% 

36.3% 

6.5% 

13.1% 

16.3% 


377 

6.1% 

16.2% 

32.1% 

29.4% 

11.4% 

4.8% 


The high mortality following delivery by version and extraction deserves special 
comment. Except for the delivery of a second twin the procedure is rarely used in 
this hospital unless a maternal or a fetal indication for immediate delivery exists. 
This means that the life of the fetus is usually gravely threatened before the opera- 
tion is performed. The mortality following version and extraction for the delivery 
of a second twin is only 4 per cent if 2 macerated fetuses are e.xcluded; even then 
3 of the 5 deaths which occurred were in infants under 2,000- Gm. and were probably 
due to prematurity rather than to the operative procedure. Among 12 infants weigh- 
ing over 1,000 Gm. 35 per cent died during labor or after birth when the version was 
performed for other indications. In this 35 per cent (44 infants), a Voorhees bag 
was used to induce labor in 23 because of placenta previa, toxemia, or other com- 
plications. The most common indications for the version among the 21 who went 
into labor spontaneously were placenta previa or a prolapsed cord, but in all cases 
a serious complication was present. In very few instances could the method of de- 
liveiy be indicted as productive of injury resulting in death. 

Gravidity 

The total number of women delivered include 12,615 primigravidas and 14,397 
multigravidas. The incidence of deaths and stillbirths among multigravidous women 
is 5.2 per cent, a considerably higher rate than among the primigravidas (3.4 per 
cent). The incidence of intra-partum deaths is approximately the same in the two 
groups (primigrarudas, 0.88 per cent; multigravidas 0.92 per cent), the incidence of 
neonatal deaths is slightly higher in women who have had previous pregnancies (2.43 
per cent) than in those who have not (1.72 per cent), but the greatest difference lies 
in the ante-partum deaths where the rate is almost 1 per cent liigher among multi- 
gravidas (1.80 per cent) than among primigravidas (0.89 per cent). 
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cases delivered bj' eacli method is lower following the use of low forceps than in 
any other method of deliver}'. This is largely because forceps are rarely applied 
to a macerated fetus or one wliich is previable or malformed. In order to arrive 
at a conclusion concerning the importance of the method of delivery in relation to 
mortality, it is necessary to eliminate all fetuses dying before the onset of labor, 
all who are born before reaching viability, and all sulfering from malformations, 
erythroblastosis, and syphilis. This eliminates the group in whom delivery could 
not have been related to the -fatal outcome, and leaves only those whom delivery 
may have affected. 

Tlie figures thus obtained (Table V) show an identical rate for infants with the 
cephalic pole presenting who are delivered naturally and witli the aid of low forceps. 
Forceps are less frequently applied to premature than to term infants, and the pro- 
portion of prematures who died following forceps delivery was only 27 per cent of 
those delivered by this method; whereas 63 per cent of the infants dying after nat- 
ural delivery were premature. Knowing that the general prognosis for survival of 

Table V. Mortality ik Relation to Method of Delivery'* 


METHOD OF DELIVERY 

I 

TOTAL 

HOSPITAL 

DELIVERIES 

III 

TOTAL DEATHS 

HI 

DEATHS POS- 
SIBLY RELATED 

TO METHOD OF 
DELIYTIRY' 

IV 

PERCENTAGE 
OP PRE- 
MATURES IN 
COL. Ill 

NO. OF 

DEATHS 

% OF 
TOTAL 
DELIV- 
ERIES 

1 

NO. 

% OP 
TOTAL 
DELIV- 
ERIES 

Natural cephalic 

16.440 

498 

3.1 

■ipm 

1.1 


Low forceps 

6,832 

100 

1.5 

wEm 

1.1 


Mid- or high forceps 

1,133 

59 

5.2 


4.3 

12.5 

Version and extraction 

246 

72 

29.3 

49 

22.0 


Breech 

1,050 

208 : 

19.8 

86 

9.3 


Cesarean section 

1,462 

127 i 

8.7 

76 

5.3 

67.1 

Other 

158 

109 

69.0 

37 

40.3 

56.7 


27,321 

1,173 

4.3 

561 

2.0 

52.3 


. ‘All infants Hying in the ante-partum period, those delivered before the period of 
viability, and all suffering from malformations, erythroblastosis, and syphilis are 
eliminated. 


premature infants is much poorer than that of term infants, one would expect a 
higher mortality in the naturally delivered group on the basis of the greater number 
of prematures. Since this is not found, it indicates that with equal percentages of 
prematures in both groups, the mortality would be proportionately higher after 
forceps delivery than after natural delivery. Of the infants who were examined 
at autopsy, the incidence of intracranial hemorrhage was almost twice as great 
among those delivered by low forceps as among those delivered naturally and makes 
the leading cause of death in the low forceps group (Table VI). There was a much 
smaller proportion (4 per cent) of infants delivered by forceps who were normal 
appearing prematures than among those delivered naturally (20 per cent). Evidence 
of anoxia was the principal lesion found in the natural cephalic deliveries. 

Mortality following breech deliveiy after appropriate corrections are made is over 
8 times that of natural cephalic delivery. The proportion of prematures to the 
total deaths in each group is almost identical so that the excessive numbers of 
prematures do not seem to be a factor. Intracranial hemorriiage was the principal 
pathologic lesion (43.4 per cent) in these examined at autopsy. This group lias a 
1‘igher incidence of prematures without pathologic lesions (23.3 per cent) than does 
•dry other. 
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Table IX. Cause of Death in Eelation to Death Bate per 1,000 Births in 
Each Five-Year Period of Maternal Age 



15-19 1 

20-24 1 

25-29 1 

M.liB.f 

35. 

-39 

40-44 


no. 

RATE 



no. 

RATE 


RATE 

NO. 

RATE 

NO. 

RATE 

No abnormalities 

25 

12.0 

56 

6.5 

96 

reiil 

82 

kMil 

50 

22.0 

17 


Anoxia 

9 

4.2 

58 

6.7 

73 

! 

49 

9.1 

36 

iCiil 

11 


Traumatic hemor- 

6 

2.8 

39 

4.5 

32 

gfil 

34 

6.2 

11 

4.9 

5 

9.2 

rhage 

Malformations 

11 

5.2 

42 

4.9 

33 

4.1 

22 

4.0 

14 

6.2 

7 

12.0 

Infections, acute 

3 

1.4 

10 

1.5 

21 

2.6 

8 


■El 

4.4 

4 

7.4 

Syphilis 

0 


2 


0 








Erythroblastosis 

1 

0.5 

4 

0.4 

12 

1.5 

6 


4 

2.0 

1 

■Wil 

Miscellaneous 

0 


3 



1.1 

5 

0.9 

1 

0.4 

2 


Total 

55 

26 

214 

28 


25 

211 

38 

126 

56 

47 


Total deliveries 

2106 


8640 


17992 


5508 


2241 


540 

■■ 


same age period. Thi.s would suggest that until after 40, advancing age does not 
increase the probabilitj’ of malformations. Increasing age in general, however, carries 
a proportionately greater probabilitj' of an unsuccessful outcome to pregnane}^ 

Sex 

In the total number of stillborn fetuses, 52.2 per cent were males, 47.8 per cent 
females; the ratio was identical in deaths occurring in the ante-partum and intra- 
partum periods. A greater proportion of males (59.2 per cent) to females (40.8 
per cent) was found in the infants djdng after birth. The preponderance of males 
over females is slight among the infants and fetuses dying in the previable period 
(51.0 per cent males) and rises in the premature group (55.2 per cent males) to 
reach its height among the infants at term (59.7 per cent males) . 

The ratio for the country as a whole averages 51.2 per cent males among all 
reportable live births ; that for an eight-year period at the Chicago Lying-in Hospital 
is 52.9 per cent males. In the present series, the ratio among all stillborn fetuses 
and among all fetuses and infants dying in the previable period was approximately 
equal to tliat in the general birth rate. Among infants who were born alive and 
subsequently died, and among all of tliose, both liveborn and stillborn who were at 
term before death occurred, the ratio of mates was abnormally' high. This is in con- 
trast to a frequently found statement that the earlier death occurs during the course 
of pregnancy the higher the proportion of males. 

In the total 1,173 fetuses and infants, 55.5 per cent were males, 44.5 per cent 
females. The causes of death in the two groups failed to show notable variations. 
The liighest percentage of males, falls in the groups witli evidence of trauma (60.87 
per cent), the lowest in the group of malformations (45.8 per cent) (Table X). 


Table X. Cause of Death in Eelation to Sex 



MALE 

% 

FEMALE 

% 

TOTAL 

NUMBER 

Anoxia 

' 57.3 

42.7 

242 

Traumatic hemorrhage 

60.8 

39.2 

130 

Malformations 

45.8 

54.2 

130 

Infections, acute 

56.6 

43.4 

55 

Syphilis 

. 100.0 

0 

2 

Erythroblastosis 

46.4 

53.6 

29 

Miscellaneous 

55.0 

45.0 

20 

No abnormalities 

54.3 

45.7 

346 

No autopsy 

57.3 

42.7 

219 

Total 

52.5 

47.8 

1173 
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When divided according to length of gestation, the infants of the multigi’avidas 
show a somewhat higher death rate in all groups, the greatest diiference being found 
among the prematures; the incidence of deaths and stillbirths during the premature 
period is 1.3 per cent for primigravidas 2.3 per cent for multi gravidas. Multigravidas 
show proportionately many more ante-partum deaths at term (105) than do primi- 
gravidas (38). 

Among the 927 infants and fetuses who were examined at autopsy, the only two 
causes of death which were proportionately higher among primigravidas were birth 
trauma and malformations (Table VII). All of the causes of hemorrhagic disease 
occurred in babies of primigravidas; all erythroblastosis occurred in those of multi- 
gravidas. 

Table VII. Maternal Gravidity in Belation to Cause op Death as Demon- 
strated BY 954 Autopsies 



PRIMIGRAVIDAS 

% 

MULTIGRAVIDAS 
% 1 

TOTAL 

% 

Anoxia 

22,4 

27.5 

25.4 

Traumatic hemorrhage 

20.0 

10.0 

13.6 

Malformations 

17.9 

12.0 

13.6 

Infections, acute 

5.9 

6.1 

5.8 

Syphilis 

0 

0.3 

0.2 

Blood dyscrasias 

0.9 

4.2 

3.0 

Miscellaneous 

0.9 

2.9 

2.0 

No abnormalities 

32.0 

37.0 

36.4 

Total 

100.0 

100.0 

100.0 


Maternal Age 

Both stillbirths and neonatal deaths rise constantly in number in direct relation 
to advancing maternal age. Sampling the age distribution of 2,000 mothers and 
basing the calculations on a similar expected distribution in the entire group the 
combined rate rises from 3.2 per thousand deliveries in the age groups of 15 to 19 and 
20 to 24 to 10.8 between the ages of 40 and 44 (Table VIII). Beyond 24 years of 
age there is a constant, steady rise in the ante-partum, intra-partum and neonatal 
deaths. There is a striking rise in the ante-partum and intra-partum deaths be- 
tween ages 40 and 44. The neonatal deaths, however, are slightly less than in the 
preceding age group. 


Table VIII. Fetal and Infant Mortality in Belation to Maternal Age 


maternal age 

DISTRIBUTION 

OP 

TOTAL BIRTHS 

DISTRIBUTION 

OP 

TOTAL DEATHS 

DEATH RATE PER 1000 BIRTHS 

AP 

IP 

MND 

TOTAL 

15-19 

7.8% 

5.7% 


0.6 

1.8 

3.2 



23.7% 


0.8 

1.7 

3.2 

25-29 

29.6% 

29.3% 

1.5 

0.8 

1.9 

4.3 



22.1% 

1.6 

0.9 

2.2 

4.7 

35-39 

8.3% 

14.0% V 

2.7 

1.1 

3.6 

7.4 

40-44 


5.2% 

5.3 

2.4 

3.1 

10.8 

Total 

100.0% 

100.0% 

1.3 

0.8 

2.0 

4.3 


IVhen the rates are investigated in relation to cause of death a general increase is 
found in practically all causes as maternal age advances (Table IX). It is Interest- 
ing to note that the incidence of malformations remains practically the same up to 
40 years of age; the rate for 40 to 44 is practically double that of the preceding 
groups, but the increase is proportionately less than it is for any other cagsq iij, this 
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wlien the acute symptoms ]iad subsided, but witli continued treatment in 
the clinic, tlie residual exudate decreased markedly in size or was com- 
pletely absorbed. 

With a history of repealed attacks, removal of a single tube and 
ovary is no surely tliat tlie jiaticnt will not liave trouble subsequently 
on the other side. Six of our patients had a unilateral salpingo-oopho- 
rectomy before presenting themselves to us. In several instances of re- 
peated re-infections, we liave pei'formed bilateral cornual resection of 
(he tubes with satisfactory results.” 

Ulost of the patients coming to operation were asj^mptomatie, and they 
were persuaded Avith difficulty to be re-admitted to the hospital. The 
symptoms, if any, and the size of the mass Avere our onl}^ criteria for 
advising operations. At these o])erations, no pus tubes or strictly 
ovarian abscesses were found. Pus, Avlien encountered, was encapsulated 
in a thick fibrous Avail involving both tube and ovary, a true tubo- 
oA’arian absce.ss. Tlic pus aa'us sterile on culture. All operated patients 
had uncomplicated postoperatiAm courses. 

Summary and Conclusions 

1. Results are repoitod in the treatment of 94 cases of acute pelvic 
inflammatory masses of tulial origin, by acetyl beta methjd choline chlo- 
ride iontophoresis. 

2. Absorption of the adnexal mass and exudate aa^s apparently com- 
plete in 80 per cent of tlie cases. 

3. Eight 3 ’'-nine per cent of the patients Avere asjmiptomatie and able 
to perform all their usual duties Avithin eighteen AA'eeks. 

4. Each patient’s folloAv-up AA^as leiminated b 3 ^ tnbal insufflation test, 
operation, or by pregnanejL 

5. Of 75 patients avJio Avere asymptomatic and aa'Iio had complete ab- 
sorption of their pelvic mass, 60 (SO per cent) had nonpatent tubes, 
15 (20 per cent) had patent tubes determined bj^ insufflation or A'erified 
by pregnancy ; 8 patients became pregnant. 

6. If given adequate treatment, acute inflammatoiy pelvic exudates 
Avill be absorbed by aeetAd beta methyl choline chloride iontophoresis 
except Avhere a fibrous thiek-Avalled localized tubooA'arian abscess forms. 

7. We belieAm that acetyl beta method choline chloride iontophoresis 
is a valuable adjunct in tlie treatment of acute pelA'ie inflammation of 
tubal origin. 

Eefereuces 

1 Jacoby, A.: Aji. J. Obst. & GtYNEC. 37: 272, 1939. 

2. Falk, H. 0.: Am. J. Surg. 33; 509, 1936. 
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Summary 

A summary of tlie probable causes of all stillbirths and infant deaths at the 
Chicago Lying-in Hospital for a ten-year period is found in Table III. Interference 
with the circulation of the fetus while it is still in utero appears to cause more deaths 
than anj' other condition. With death occurring before the onset of labor this is 
most commonly premature placental detachment; with death during labor it is most 
often cord prolapse or entanglement; and in death after birth it is most often 
placenta previa. In actual numbers premature placental detachment occurred with 
one and one-half times the frequency of the other conditions. 

Second in importance is prematuritjq although it is highly probable that this 
should rank first because the combination of a harmful maternal complication arid 
prematurity is doubtless more likel}’- to result in a fatality after birth than would 
be the same complication acting on an infant at term. The fetuses who die before 
the onset of labor and the majorit}' of those during during labor cannot be considered 
to have died because of prematuritj’. The total number of prematures who die 
without specific lesions and whose deaths are probablj' due to inadequate develop- 
ment make up 25.G per cent of^ deaths after birth, but only about 12 per cent of the 
total mortality. 

Birth trauma accounts for 13 per cent of the deaths. Included with the infants 
.showing specific intracranial hemorrhage are 31 infants who either were not sub- 
jected to autopsj’ or wlio exhibited no gross bleeding, but in whom there was diffi- 
culty in effecting delivery or in whom there was clinical evidence of trauma in the 
infant after birth. 

Major malformations are almost equal to trauma as a cause of death. In deaths 
occurring in the neonatal period, malformations are second only to prematurity 
as a causative factor. 

Infections are not common during this period, and the few which are found con.- 
sist almost entirely of pneumonia. 

Erythroblastosis, syphilis, and a few miscellaneous conditions make up the re- 
mainder of the conditions producing death. 

. Conclusions 

Stillbirths and deaths among infants during the first ten days of life are almost 
entirely due to conditions affecting the fetus before or during birth and are only 
rarely due to diseases which are intrinsic in the fetus or wliich result from exposure 
to deleterious influences after birth. Seventy jjer cent of all the infants who were 
born alive but who ultimately died before leaving the hospital survived less than 
twenty-four hours. 

The most common lesions demonstrable at autopsj' were those indicative of 
anoxia; traumatic hemorrhage and malformations tied for second place. 

Spontaneous cephalic deliver}- and delivery by low forceps were associated with 
the same proportionate number of deaths. A proportionately greater number of 
deaths follow-ed all other methods of delivery. 

The total death rate was higher among multigravidas than primigravidas and 
constantly increased witli advancing age. 


References 

1- Potter, Edith L.: Arch. f. Path. 25: 607, 1938. 
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Editorial 


Artificial Insemination 

T he control of fertility on the one hand and the relief of sterility 
on the other are among long-standing questions which have oc- 
cupied the attention both of the medical profession and the laity. The 
attempts to solve the problems associated with them have developed 
methods and procedures not always associated with sincere beliefs and 
honesty. Propaganda, often hysterical and far from altruistic, has been 
combined with commercialism to a degree \vhich has interfered with, 
rather than furthered, scientific progress. The lay mind frequently is in- 
flamed in its demands upon professional sources for relief from sterility 
for example, and the opportunity has not been neglected bj" those who 
have found it a source of profit and aggrandizement. And, in attempt- 
ing to stem the tide, the seeker for truth finds his way impeded by ac- 
cusations of narrow mindedness and lack of vision, if nothing more. 

A phase of this subject which has been given widespread attention in 
recent years is the relief of childlessness stcrilitj’- in the wife bj^ resort 
to artificial insemination from a donor not the Iiusband of tlie patient. 
The procedure designated as homologous insemination may be justified 
and is not here under consideration. On the other hand, the legal, 
ethical, and religious considerations involved in the heterologous variety 
have become subordinated in the attempt to satisfy a woman desirous 
of bearing her own child. It would appear that the transfer of the ex- 
periences of veterinary practice to the human subject have been employed 
without a full recognition of the civilized acceptance of the marriage 
state as a prerequisite to the legitimacy of offspring. This somewhat 
broad construction may be objected to by those who believe, and per- 
haps quite honestly, that, in exceptional cases, a resort to such practices 
is justified. The increasing knowledge about the physiology of human 
reproduction, however’, must lead to the inevitable conclusion that the 
need for heterologous ai’tificial insemination is steadily diminishing. The 
publicity which has been given to the procedure through certain glamor- 
ous articles in the medical and lay press, moreover, can only be regarded 
as unfortunate and misleading. 

The claimed results by certain proponents of the popularly designated 
“test-tube baby” method must be subjected to critical analysis such as 
is attempted by Dr. Folsome in an aifficle which appears in the current 
issue of the Journal,. Without access to personal histories and data, it 
could be based merely on the published paper, nevertheless it calls for 
careful reading. Among other things it is of interest to observe in Sey- 
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moiir and Koerner’s article* that in approximately 9,500 children 
“sired,” as the authors tenn it, by this method, there were no mal- 
formations, a less than usual incidence of abortions and ectopics and, 
strangely, there is no mention of the usual proportion of twins. As 
Folsome succinctly states, normal coitus appears less successful than the 
suggested substitute. 

Whether ethical considerations should be subordinated to those of a 
material character in an attempt to relieve sterility in a woman under 
the circumstances quoted, is more than an academic problem. Possibly 
scientific attainment can achieve certain successes in the human subject 
as it has in animals. But is it desirable to lower accepted human rela- 
tionships in this respect and, in a sense, to place them on a level with 
the propagation of animal life undertaken for convenience and gain. 
If we are to set aside the fundamentals of mari'iage in cariying out this 
procedure, what would be the ultimate effects on our much vaunted 
modem ciAulization ? The Christian and legal concepts of marriage, to- 
gether with its rites and responsibilities, in the course of time, would 
likely be thrown into the discard. Can we afford to overturn at this or 
any other time the morality of the marriage state and approve the ac- 
companying unphysiologic practices essential to carrjdng out the proce- 
dures advocated to overcome sterility in a group of frustrated women? 

The problem referred to cannot be dismissed by a shrug of the 
shoulder. Its implications are much too serious. It is to be hoped that 
further discussion may be stimulated by Dr. Folsome ’s contribution. 



Correspondence 


The Richardson Composite Operation for Uterine 
Prolapse a Misnomer 

To the Editor: 

In the Januaiy, 1943, issue of the AAfERicAN Journal of Obstetrics and Gyne- 
cology, there appeared an article by Drs. Eichard W. To Linde and Edward H. 
Eichardson, Jr., entitled "End Results of the Richardson Composite Operation for 
Uterine Prolapse. ’ ’ The technique of tliis operation was devised and published by me 
in November, 1937 (Am. J. Obst. & Gynec. 34: 814, 1937), under the title "An Effi- 
cient Composite Operation for Uterine Prolapse and Associated Pathology." In this 
paper there is included the following paragraph; "Now all of these requirements can 
be adequately met by judicious selection from such well-established vaginal opera- 
tions as those discussed above, which are widety employed today in the treatment 
of vaginal hernias, certain of their most dependable features and combining these 
into a composite reconstructive plan more comprehensive in scope and of greater 
flexibility and efficiency than any one of the contributing models. In the opera- 
tion about to be described this is precisely what I have done; consequently, no 
claim of originalitj’ is made in its presentation beyond that involved in the con- 
struction of what I believe to be an improved plan out of borrowed units for each one 
of wliicli I hereby make grateful acknowledgment to the distinguished gynecologists 
who originally devised them." A reading of the context will reveal to anyone in- 
terested exactly why and how I happened to devise and recommend this operation. I 
wish now to state that this was done independently and that neither at the time of 
my publication nor since, until yesterday, March 23, 1943, had I the slightest knowl- 
edge that anyone else liad preceded me in such an effort. On yesterday, however, 
thanks to the courtesy of Dr. Ludwig Emge, I received a reprint of an article which 
was published in 1919 by the late Dr. Alfred B. Spalding who, as many will recall, 
was Dr. Emge’s predecessor at Stanford University School of Medicine, entitled 
"A Study of Frozen Sections of the Pelvis with Description of an Operation for 
Pelvic Prolapse" (Surg., Gynec. & Obst. 29: 529, 1919), in which he describes and 
illustrates a plan differing from my omi only in minor details. And I may add that 
neither Dr. Te Linde nor my son, whose recent joint report is referred to above, knew 
anything about Dr. Spalding’s prior publication. 

I am happy, therefore, promptly and without reservation of any kind to concede 
full priority in the development and recommendation of this operation to the late 
Dr. Alfred B. Spalding. Furthermore, I feel sure that I can depend upon the as- 
sistance of my professional colleagues throughout the country, which I herebj' 
earnestly solicit, in helping me identify this operation in all future publications as 
the "Spalding Operation for Uterine Prolapse.” 

Edward H. Richardson, M.D. 

Baltimore, Md. 

March 24, 1943. 
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NEW YORK OBSTETRICAL SOCIETY 

MEETING OF OGTOBEE 13, 1942 
The following paper was presented: 

Genetic Effects of Radiation of the Germ Plasm. Ramsay Spillman, M.D. (by 
invitation) . 

MEETING OF NOVEMBER 10, 1942 
The following papers were presented: 

Carcinoma and Sarcoma in the Same Uterus. Benjamin P. Watson, SI.D. (For 
original article, see page 1025.) 

Breech Presentation Treated by Cephalic Version in the Consecutive Delivery of 
1,700 Women. George H. Ryder, M.D. (For original article, see page 1004.) 

MEETING OF DECEMBER 8, 1942 

Moving Picture Demonstration of a Rapid Pregnancy Test. Dr. Samuel H. Geist. 
The following papers were presented: 

Reconstruction of the Human Oviducts. Results Obtained by a New Technique. 
Dr. J. Randolph Gepfert. (For original article, see page 1031.) 

The Status of Artificial Insemination. A Critical Review. Dr. Clair E. Folsonie 
(by invitation). (For original article, see page 915.) 
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Nev/born 

Richdorf, L. r., and Kearney, Wm.: ProthromlJin Deficiency in the Newborn 
as Alfected hy Vitamin K and by Prelacteal Feeding, Journal-Lancet 62: 155, 
1942. 

The authors found that newborn infants have variable degrees of prothrombin 
deficiency. This deficiency manifests itself on the second, third, and fourth days 
of life. The deficiency was increased by starvation (feeding water only to the 
infant for 48 hours) which would indicate a possibility of a food disturbance as an 
etiologic factor in hemorrhagic disease. The use of prelacteal feedings had a 
favorable effect on the prothrombin deficiency. Infants that received one milli- 
gram of synthetic Vitamin K preparation intramuscularly maintained normal pro- 
thrombin times througout the first six days of life. 

William Berman. 

Davalos, Ricardo Callejas: Study of Psychoneurophysiologic Perceptions of Fetus 
and Newly Born, Rev. med. cubana 53: 201, 1942. 

Davalos states that at birth the middle ear and eustachian tubes are filled with 
a viscous, thick fluid and that the child is deaf until this viscous mold has disap- 
peared. Partial hearing occurs by transmission of sound through the cranial bones. 
Taste can be demonstrated in premature children, and smell in anencephalie children 
from the beginning. At birth, the child has only two cutaneous feelings: agree- 
able and disagreeable. All cutaneous feelings are necessarily disagreeable at the 
beginning of extrauterine life, and the child reacts to them by squirming and crying. 
As the paths of nervous conduction develop, the general primary sensations grad- 
ually change into perceptions. Perception is present as soon as the child is capable 
of recognizing an object; at this time, the child acquires a perceptive interest in 
the object, and the perception is always associated with movement. 

The perceptive interests develop during the first six months of life and are then 
replaced by motor interests. The child probably has visual sensations from birtli 
on, but they are generally (light and darkness). Soon it shows signs of visual 
attention and its eyes follow brilliant objects. Prom two months on, its interest 
in what it sees increases gradually: red objects especially attract its attention, 
and it recognizes a number of familiar things. 

The child distinguishes between familiar noises from two weeks on, but it 
reacts to the voice only after two or three months. At the end of the fourth month, 
it connects definitely sound with movement and, at six months, it perceives a whole 
range of modulations of various intensities, which have no verbal but a great in- 
tellectual significance. At this age, the child reacts vividly to music and especially 
its rlij-thm. At ten months, a wide range of sounds is exactly understand and, at 
twelve months, the entire cycle of pure sonority independently of words. 


1070 




ABSTEAGTS 


1071 


Tactile sensation in the newborn is extremely poor. When it is well developed, 
it becomes so to say displaced with the appearance of motility, the tactile sensitivity 
changing into usable motor sensitivity. 

J. P. Greenhill. 

De Snoo, K.: Cause and Treatment of Icterus Gravis Neonatorum, hlonatschr. f. 

Geburtsh. u. Gynak. 113: 150, 1942. 

There is a close connection between icterus gravis neonatorum, hydrops fetalis, 
habitual intrauterine death, and congenital anemia. The author believes that these 
are all different forms of the same disease which is familial in character. In all 
the catys, the placental villi are enlarged, irregular, occasionally edematous and 
show more or less centers of blood cell formation. The metabolic products of the 
stroma of the villi cause morbid sj-mptoms in the infant. The treatment during 
pregnancy consists essentially of a salt-free diet. Premature labor should be in- 
duced. After delivery the baby should be given 30,000 I.U. of estrogen three times 
a day and 0.5 of vitamin K. Labor is induced primaril 3 ’- to prevent intrauterine 
death of the child. The estrogen is given to check blood destruction and the vitamin 
K to prevent hemorrhage. 

J. P. Greenhill. 

Thompson, Samuel A., and Birnbaum, George L.: The Phenomenon of Asphyxial 

Eesuscitation, Surg. Gtynec. & Obst. 74: 1078, 1942. 

Advanced asphyxia produced in dogs by tracheal obstruction can be relieved bj" 
suck and blow resuscitation using an inert gas. The percentage of dogs resuscitated 
in this manner is reported to exceed tliose whicli can be revived with manual arti- 
ficial respiration, rhythmic inflation, or suction. 

L. M. Hellman. 

Birnbaum, George L., and Thompson, Samuel A.: The Mechanism of Asphyxial 

Eesuscitation, Surg., Gjmec. & Obst. 75: 79, 1942. 

The authors have previously shown that in advanced asphj’xia in dogs resuscita- 
tion could be effected by rhythmic inflation and suction with an inert gas. The 
present paper deals with the mechanism of this reflex, and also with various factors 
wliich tend to modify it. Again using dogs it was demonstrated that the addition 
of 10 per cent carbon dioxide, or bilateral vagus section, inhibited resuscitation. 
Denervation of the carotid seems either to liave inhibited resuscitation, or greatty 
modified it, depending on the nature of the inert gas used. Eesuscitation with 
inert gas by the suck and blow metliod was effective in 85 per cent of the experi- 
ments, while manual artificial respiration or rhythmic pressure alone, with nitrogen, 
effected resuscitation in only 12 to 20 per cent. Clinically the autiiors feel this 
sliould be of value. 

L. M. Helljian. 

Taricco, Giovanni: Contribution to the Etiology of Neonatal Tetanus, Ginccologia 

16 (Series 2): G82, 1939. 

Tlie author reports a case of tetanus in the newborn. The portal of entrance 
was the umbilical cord. Sj'mptoms appeared eight days following deliveiy. The 
infant died ten daj’s later. 

The pathology, differential diagnosis, treatment, and prognosis of tetanus in the 
newborn are discussed in detail. The author emphasizes three primarj* points to 
consider in the prophylaxis of tetanus in the newborn: (1) rigorous asepsis in the 
care of the umbilical cord; (2) passive immunization of the newborn with antitoxic 
serum; and (3) active immunization of the fetus can be secured, to some degree, 
'la the placental passage of the antitoxins. 


Claif. E. Folsome. 
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Volpitto, P. P., and Torpin, B. ; Apnoea Neonatorum : Its Treatment Ijy a Simpli- 
fied Insufflation Teclinic, South. M. J. 35: 559, 1942. 

Factors of prime significance in the causation of apnoea are, anesthesia, anoxemia, 
analgesia, acapnia, prematurity, and trauma. Unrelieved apnoea leads to asphyxia 
with consequent irreversible nerve cell damage. The principles underlying the 
treatment of apnoea are, (1) Creation of a patent airway by removal of foreign 
material in the oropharynx and trachea; (2) adequate and immediate artificial 
respiration; and (3) maintenance of body temperature. 

The two generally accepted methods of resuscitation include: (1) Tliose which 
employ extrapulmonic pressure principles (Drinker and Emerson respirators) ; and 
(2) Those using intrapulmonic pressure (mouth-to-mouth respiration; Henderson, 
Flagg, E & J Kreiselman resuscitators). The former are not suitable for infants. 
In the method recommended by the authors, a combination of mouth-to-mouth and 
Meltzer-Flagg principles is used. Their apparatus includes a laiyngoscope with an 
infant blade, a rubber syringe for oropharyngeal suction, a No. 12 French woven- 
silk catheter, and a Torpin insufflator. The latter is of simple construction and 
consists of a circular metal trap with a weighted lid ‘ ‘ pop-valve ’ ’ which limits pres- 
sure to 20 cm., of water, and two tubes projecting from either side of the trap; 
one of these is for the catheter, and the other, for suction and insufflation. Ad- 
vantages of the apparatus are simplicity, compactness, and low cost. 

The infant is wrapped in a warm blanket and placed on a table with the head 
hyper-extended. Phar 3 Tigeal suction is carried out, and, then with the aid of the 
laryngoscope, the catheter is gently passed about an inch beyond the cords. After 
tracheal aspiration, insufflation may be performed, either by mouth-to-tube, or, 
by direct connection to an oxygen tank. With the latter, a simple finger adapter 
may be used to interrupt the flow of oxygen at any desired rate. 

Arnold Goldberger. 


Uterine and Tubal Insufflation 

Mocquot, P., Palmer, E., and Pulsford, J.: Importance of Some Technical Details 
in Hysterosalpingography, Eev. frang. de gyn^c. ct d’obst. 36: 1, 1941. 

The authors recommend the use of a 20 per cent solution of lipiodol for hystero- 
salpingography because of its fluidity and diminished opacity in order to avoid con- 
fusing shadows. They recommend that the injection be discontinued very slowly 
in order to avoid contractions of the uterus. Manometric studies give valuable in- 
formation about the physiology of the uterus and the tubes. In order to obtain 
the best results, particularly in salpingograpliy, x-ray pictures should be taken with 
the patient in various positions. 

J. P. Greenhill. 

Palmer, E., and Piguet, M.: Hysterography With 20 Per Cent Lipiodol in Cases 
of Pibroids, Eev. frang. de gyuec. et d’obst. 36: 84, 1941. 

The authors report a series of 13 eases of fibroids of the uterus in which hys- 
terography played aii important role in the diagnosis and treatment. The authors 
consider the use of lipiodol a most important adjunct in the diagnosis of all intra- 
uterine conditions. 

J. P. Greenhill. 

Hukata, Y.: Experimental Studies of Hysterosalpingography, Jap. J. Obst. & 
Gynec. 24: 24, 1941. 

It was pre\'iously shown that ligation of the Fallopian tubes produces edema of 
the tubes. Ligation of the uterus likewise produces localized edema. The amount 
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of edema in the two Fallopian tubes after iodized oil was injected into only one 
tube was found to be greater on the injected side. The author concludes, therefore, 
that iodized oil stimulates edema. He further contends that when iodized oil 
escapes from the Fallopian tubes it produces adhesions in near-by structures. 

The author also found that the sedimentation rate was increased after the use 
of hysterosalpingography. This is due to physiochemical stimulation by the iodized 
oil. 

J. P. Greenhill. 

Breitlander and Hinrichs: Pulmonary Emboli After Hysterography Using Jodipin, 

Zentralbl. f. Gynak. 65: 124, 1941. 

A case is reported (Schwerin) in which hysterography had been performed in 
the presence of a tumor which subsequently proved to be a carcinoma. Immediately 
following the injection, the iodized oil preparation escaped into the uterine venous 
system and produced outspoken pulmonarj' embolism. No symptoms at all followed 
this course. A roentgenogram taken eighteen hours after the occurrence showed a 
wide distribution of the material in the lungs, particularly the right one. This 
observation confirms in human beings the experiments performed by Boehme in 
cats, that the movement of the venous blood stream is systolic and is dependent 
upon contractions of the left ventricle. 

J. P. Greenhill. 

Stampfel, K.: Extensive Filling of Uterine Veins With Iodized Oil During 

Hysterosalpingography, Eoentgenpraxis 13; 148, 1941. 

Stampfel (Mabrisch-Ostrou) reports two cases of extensive infiltration of 
iodized oil into the uterine veins during intrauterine injection of iodized oil. It 
was striking that no discomfort at the time of injection or afterward was experienced. 
There was no sign of embolus. The author emphasizes that iodized oil should never 
be injected into the uterus without being followed by x-ray pictures. Furthermore, 
x-ray pictures should be taken twenty-four hours or more after the injection of the 
iodized oil. 

J. P. Greenhill. 

Gerin-Lajoie, L.; Utero-Salpingography, Canad. kl. A. J. 44: 555, 1941. 

The author summarizes his technique for lipiodol injection of the uterus and tubes 
using observed pressures of not more than 35 mm. of mercury for the injection. 
He lists acute infiammatory conditions, pregnancy, and hemorrhage as contra- 
indications. He believes that uterosalpingography is very useful in the study of 
patients with sterility, congenital malformations, tumors, and in the investigation 
of certain cases of uterine bleeding. 

Carl P. Huber. 

Pineda, Rafael: Kymographic Insufflation in Sterility of Women, Bob Soc. de 

obst. y ginec. de Buenos Aires 20: S49, 1941. 

Pineda describes Rubin’s kymograph and the technique of its use; he discusses 
its indications and contraindications and the dangers resulting from the faulty 
application and the wrong choice of the time for the test. These risks arc easily 
eliminated by careful clinical and gj-necologic examination. He mentions the 
•sources of error and presents a scries of tracings of normal tubal permeability, 
showing the type of oscillations, their form and amplitude. He refers to the 
clinical signs of permeability and particularly to pain in the shoulder after positive 
insufflation. Then he describes the tracings of tubal impermeability and .spasm, 
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and of partial obstruction with intra- or extratubal lesion. He discusses the 
kyniographic curves obtained in various patients, depending on their hormonal con- 
dition and sexual life and the results of kyinographic therapy in sterility of woman. 

J. P. Greenhill. 


Anesthesia, Analgesia, etc. 

Samuel, M.: The Use of Evipan Sodium or Narconumal for Intravenous Anes- 
thesia in Surgery, Gynecology and Obstetrics, Monatschr. f. Geburtsh. u. Gynak. 

112: 290, 1941. 

More than 100 minor and major operations of a surgical, gjmecologic, and 
obstetric nature were performed under intravenous anesthesia by Samuel. .No 
adverse effect was observed on the fetus. Anesthesia was complete and no acci- 
dents were observed. The amount of anesthesia necessary was judged by the 
patients’ response to questions during injections and to the presence or absence 
of reflex movements. 

J. P. Greenhill. 

Whitehouse, Beckwith: Fragarine: An Inhibitor of Uterine Action, Brit. M. 

J. 2: 370, 1941. 

In certain areas of England it is common practice for women to drink an infusion 
of dried raspberry leaves to allay the pains of labor, as well as to relieve dysmenor- 
rhea. The author has directed a study of the pharmacologic action of raspberry 
tea, and presents a preliminary report. 

An active principle, named “fragarine,” was isolated, which was found to cause 
a momentary fall followed by a conspicuous rise in blood pressure in the non- 
pregnant, spinal cat. Simultaneously, relaxation of the uterus occurred. Like 
nicotine, the mechanism of action is apparently two-fold r the adrenal glands are 
stimulated to liberate epinephrine; and, the sympathetic ganglia are stimulated 
with the resultant discharge of inhibitory impulses down the hypogastric nerves. 

On the isolated cat’s uterus in vitro, fairly prolonged contractions occurred. 

Uterine contractions were then measured in three puerperal patients by the 
intrauterine bag method. In each ease, following the administration of fragarine, 
contractions diminished in force and frequency, secondary contractions were 
eliminated, and such contractions as occurred were evenly spaced. A slight fall in 
blood pressure was noted, without a subsequent rise. No toxic sjouptoms occurred. 
The action of pituitrin on the human uterus was inhibited by fragarine. 

The author feels that while further work remains to be done, fragarine may have 
a useful clinical application in inhibiting uterine contractions. 

It is of interest that following the publication of this article, the editor re- 
ceived several letters from English practitioners (page 528), all testifying to the 
efficacy of raspberry-leaf tea in shortening labor and allaying pains. 

Fred L. Adair, and Raymond L. Toung. 

Philpott, N. W.: Local Anesthesia in Obstetrics, Canad. M. A. J. 45: 539, 1941. 

Local anesthesia has a definite place in obstetrics. The chief indications are: 
(a) In toxic cases especially where the baby is premature; (b) if a general anes- 
thetic is contraindicated or if a competent anesthetist is not available; (c) to aid 
in the spontaneous expulsion of tlie breech; (d) in any cesarean section if the 
patient is suitable, but especially in those cases complicated by placenta previa, 
severe cardiac disease, or by chronic nephritis. 



THE “LATZKO” EXTRAPERITONEAL CESAREAN SECTION- 

A Report Based on a Study of Twenty-Five Cases 

HER^^^Y C. Williamson, jM.D., and Mykon E. Goldblatt, M.D. 

New York, N. Y. 

(From the Ohstetrie Service of the French Hospital) 

D uring the past two decades the incidence of cesarean section has 
increased greatly. At the same time the indications foi’ a trans- 
peritoneal approach have lieen pushed beyond the limits of safety in po- 
tentially infected eases, the result being that studies of any group of 
cesarean sections will almost invariably show infection, particularly 
peritonitis, to be the primary cause of death following this operation. 
Any experience with a procedure which will help reduce, if not en- 
tirely eliminate, this cause of death, namely by employing an extra- 
peritoneal approach, should be of value. 

History gives to Philip Syng Physiek, professor of surgery at the 
University of Pensylvania, the credit for the idea of separating the 
fundus of the bladder from the peritoneum as an approach to the lower 
uterine segment. This reference apparently passed unnoticed until 
Prank, of Cologne, made use of the idea in 1907. He pointed out that 
if the bladder was high it was possible to strip the peritoneum from the 
vault of this viseus. Frank, though successful in an occasional ease, 
met great difficulty in separating the peritoneal fold from the bladder 
dome. These same difficulties Avere encountered by Selllieim (1908) in 
Ms numerous efforts to find a true extraperitoneal approach. The prin- 
ciple was almost abandoned when Latzko introduced his method of 
extraperitonization by lateral displacement of the bladder and upward 
and lateral displacement of the peritoneal reflection (1909). To Jelling- 
haus of Ncav York belongs the credit of introducing and of iiopularizing 
the latter operation in the United Slates. 

hlany modifications of the so-called Latzko operation have been pro- 
posed, including those of Ricci, Smith, Frost, Waters, but ivliat Ave AAUsh 
to emphasize in this paper is that the operation AA’hich avc do is the origi- 
nal Latzko type and that, as aa’c do it, the operation is safe, simple, and 
does not require any more surgical skill than that Avliich should be 
possessed by any one doing gynecologic surgery. It is not too time 
consuming. We liaA'c had some difficulty Avith the deliA'ciy of the head 
and have had to use forceps or the posterior blade of the Barton forceps 
in all the A-ertex cases. IMany of the babies AA'cre quite large, the cause 
of the dystocia AA’hich necessitated the operation. 

We haA’c Iaa'o basic ideas in presenting our experience Avith tliis op- 
eration: (1) to demonstrate the simplicity of the operation ; (2) to stre.ss 

•Presented .nt a niccUns of tlio New York ORstetrlcal Society. May 12, 1912. 
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Necrology 


N orman R. KRETSCHMAR, Associate Professor of Obstetrics 
and G-ynecology at the University of Michigan, died at Ann Arbor, 
on May 5, 1943, at the age of 39. 


Item 


Applications for tlie 1944 examinations of the Board are being received at the 
office of the Secretary, Dr. Paul Titus, 1015 Highland Building, Pittsburgh, Penn- 
sylvania. Booklets of information regarding Board requirements and examina- 
tions, together -with application forms, will be sent upon request. 

All applications for the year 1944 must be in the Secretary’s OfSce not later 
than November 15, 1943, ninety days in advance of the Part I examination date. 

Candidates are required to take both the Part I and Part II examinations. 
The Part I examination consists of the written paper and the submission of twenty- 
five case history abstracts, and will be conducted on Saturday, February 12, 1944. 
This examination will be arranged so that the candidate may take it at or near 
liis place of residence. Upon the successful completion of the Part I examination, 
candidates are eligible for the Part II examination consisting of a pathology and 
an oral examination. Tliis is given at the annual meeting of the Board once each 
3 mar, the time and place of which will be announced later. 

The OfSce of the Surgeon General (U. S. Army) has issued instructions that 
men in Service, eligible for Board examinations be encouraged to apply and that 
they request orders to “detached duty’’ for the purpose of taking the examina- 
tions whenever possible, » 
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One per cent novocain witli adrenalin minims 5 to every 150 c.c. is recommended. 
In 83 cesarean sections nnder anesthesia only 4 of the 80 babies born alive needed 
any active form of resuscitation. This is in .direct contrast to the 83 babies de- 
livered by cesarean section under general anesthesia where 23 babies had one or more 
active forms of resuscitation. The advantages for the mother are also many and 
include decreased blood loss, fewer pulmonary complications, and freedom from 
postoperative vomiting, distention, and ileus. 

Carl, P. Huber. 

Thomas, Herbert, and Taylor, Hoyt C.: Anesthesia and Analgesia in Obstetrics 
(With a Keport of the Use of Evipal Soluble), Connecticut M. J, 6‘. 327, 1942. 

One hundred and ten unselected patients were given rectal evipal during labor. 
Of these, C6 primigravidas and 28 multigravidas were given evipal, and scopola- 
mine; 9 primigravidas and 7 multigravidas were given evipal alone; and 6 patients 
were given evipal and morphine. One grant of evipal in 30 c.c. of tap water was 
given by rectum after the cervix was 3 cm. dilated. This was accompanied by 0.0004 
Gm. of scopolamine hypodermically. There was no prolongation of labor. The 
results are reported as: Good, 70 per cent; fair, 14 per cent; and poor, 16 per cent. 
Ho definition of tlie evaluating criteria is given, Tlic two series of evipal alone 
and evipal with morphine are too small for evaluation. Nine instances of fetal 
distress are cited. This seems high, although again the criteria for diagnosis arc not 
stated. 

L. M. Heleman. 

Beruti, Josue A.: Chloral Hydrate in Labor, Arch, do la Clinica Obst. y Gincc. 
“Eliseo Canton” 1; 58, 1942. 

The author reports on ten years’ experience with chloral liydrate used in 500 
cases of prolonged or dystocial labors including (1) hyperdynamia, (2) hypertonia, 
(3) spasmodic contractions, (4) abnormal prolongation of labor because of slow 
dilatation, (5) physical and psychic exliaustion in protracted labor. The study 
was limited to an anlysis of the relation between the medication used and tlie 
progress of labor as judged by uterine dilatation. In a large number of cases the 
results were negative or doubtful. The author believes that many of these failure.^: 
arc attributable to the use of insufficient dosage or administration at an inop- 
portune time. In 28 cases the drug produced regulating and normalising effects. 
In 15 of these cases the chloral' hydrate was given in combination witli other sub- 
stances, generally ‘ ' Spasmalgino. ” Four cases selected from the total series pre- 
sented to tlie Society of Obstetrics and Gynecology of Buenos Aires and publi.«hed 
in its bulletin, are given in condensed form. Tlie author eniplo 3 ’s ingenious diagrams 
for recording the progress of dilatation, the administration of treatment, artificial or 
natural rupture of the membranes and expulsion of the fetus. The author con- 
cludes that chloral hydrate is, at times, cxtrnordinnrUy effective in the correction 
and regulation of uterine dynamics and in the acceleration of dilatation; that it 
produces good results in certain cases of protraeted labor and is a remarkable 
restorer of energy in cases of physical and ps,vchic exhaustion. Xo delelorious 
effects on the mother or the child or on (he progress of labor occur if the chloral 
hj-drate enemas are not given too frequently and do not c.\eee<l doses of Gm. 
There arc no unfavorable effects on delivery or ou the puorperium. In eonibination 
with “Siiasmalgine,” chloral h.vdrato frequently lias a remarkably accelerating 
offccl. on cervical dilatation. It 1ms often boon observed (hat rlilornl liydratm 
in moderate doses, i.s more eflieiont than “Spasmalgine’’ unless the latter is given 
in very large amounts, (l\us the hydrate is superior. Ifikc other uterine depressants, 
antispasmodics or Iiypnotic.s. chloral liydrate often fails, ]nesumably beeaaso it is 
given at (ho wrong time or in in.suflieicnt dosage.s. 


J. F. Gnr.K.xini.t.. 
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Gynecologists, roster of, 182 730 
Alpha-estradiol (Mack), 413 
Amenorrlica and sterility (Siegler and 
Bauer). 280 

irradiation to, low-dosage, pitultarv 
gland and ovaries in (Reldcn' 
berg), 971 


Amenorrhea — Cont’d 
lactation, endometrium during, histo- 
logic appearance of. and its re- 
lationship to ovarian function 
(Topkins), 48 . ^ , 

primary, Addison’s disease associated 
with (Adler and Abrams). 123 
American Association of Obstetricians. 

Gynecologists, and Abdominal 
Surgeons, item of. 3G1 
papers of, 3G5-512 
roster of, 181, 729 
transactions of, 539 

Board of Obstetrics and Gynecology. 

item of, 180, 3G0. 54G, 728, 913. 

Gynecological Society, roster of, 181, 729 
Medical Association Section on Obstet- 
rics and Gynecology, roster of. 
181, 729 . . 

obstetrical and gynecological societies, 
roster of, 181, 729 

Amnesia and analgesia, obstetric, vin- 
barbital sodium for (Bernstine 
and Prince), 851 

Amniotic sac infection (Schwartz and 
Richards). 239 
Analgesia, 1074 (Absts.) 
and amnesia, obstetric, vinbarbital so- 
dium for (Bernstine and 
Prince). 851 

in obstetrics, evipal soluble in (Thomas 
and Taylor), 1075 (Abst.) 
obstetric, morphine in. action of (Sny- 
der and Gelling), G04 
Analgesic, obstetric, demerol as (Gilbert 
and Dixon), 320 
Androgens (Hamblen), 163 
Anesthesia, 1074 (Absts.) 
caudal, continuous, in obstetrics (Block 
and Rochberg), G-15 

in obstetrics, 718 (Edit.) 
clinical (Lundy). ICS (B. Rev.) 
evlpan, in cesarean section (Krebs), 207 
(Abst.) 

sodium or narconumal for intravenous 
(Samuel), 1074 (Abst.) 
in obstetrics, evipal soluble in (Thomas 
and Taylor), 1075 (Abst.) 
local, effect of, by means of pudendal 
nerv'C block with, novocain on 
cervical dystocia occurring late 
in first stage of labor (Bunlm), 
805 

in obstetrics (Philpott), 1074 (Abst.) 
sympathetic, i n labor (Sliumacker, 
Manahan, and Heilman), 129 
Anovulatory cycles, estrogenic therapy 
upon, effects of (H a m b 1 e n. 
Hlr.st, and Cuyler). 513 
Anoxia, cardiac recoverj- after (Windle 
and Becker), 188 

cardiovascular effects of (IVindle and 
Becker), ISO 

effect of. on body weight (Windle and 
Becker), ISS 

pathology induced by (Windle and 
Becker), 197 

respiratory effects of (Windle and 
Becker), 185 

recovery after (Windle and Becker), 
189 

AnUgonadotropic factor (Zondek and Sul- 
man), 901 (B. Rev.) 

Antiseptic oils, dennatitls due to (Lapin). 
22 (Abst.) 

Apnoea neonatorum (Voipitto and Tor- 
pin), 1071 (Abst.) 
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the iiidieations for doing the operation and to point out where it fits 
into the scheme of obstetric operative procedures. 

Technique 

We Jiave found the combination of nitrous oxide-oxygen-ether the best 
anestlietic for this operation. Cyclopropane, altliough gii'en expertly 
lor us, has not given satisfactory uterine relaxation for the extraction of 
tlie letus. Much as we prefer local aneslliesia, whieli we use almost 
routinely tor our usual cesarean sections, we have not tried it for the 
extraperitoneal operation, chiefly because we feel that a patient who 
has had a protracted labor is not psyehologieallv or physicalh' adapted 
to Its use. ‘ ^ 



Pig. 1. — Left parameclial incision. Bladder is distended and the peritoneal cavity is 

in the upper angle of the wound. 

After the patient has been anesthetized, a large catheter, preferably a 
No. 18 French, is introduced into the bladder and straiiiied with ad- 
hesive plaster to the right thigh in its middle third. The urine is then 
withdrawn. The catheter is then connected with a glass connecting 
tube attached to a long ruliber tube wliich in turn is fitted to an infusion 
bottle containing 500 c.c. of sterile water. To this may be added 1 c.c. of 
a 5 per cent aqueous solution of methylene blue, the long rubber tube 
having a clamp near its attachment to the flask. This forms a closed 
system with a reservoir so that the bladder may be filled or emptied as 
desired by simply raising or lowering the bottle. The bladder is now 
filled with from 200 to 300 c.c. of sterile water, the amount varjdng with 
the height of the fundus of the bladder, the point being that the blad- 
der should be easily visualized as a definite mound rising about tlpee or 
four fingerbreadths above the sympiij’^sis pubis. The abdomen is now 
painted with whatever antiseptic one prefers and draped in the usual 
manner. 

A left paramedian incision is noAV made, extending upward from the 
pubic tubercle for a distance of 15 cm. Although Latzko used a median 
suprapubic incision we prefer the paramedian wliich Kiistner used origi- 
nally The fascia is incised and the left rectus muscle is separated in 
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surgery and radio- 
(Winterton). 912 


Cervix— Cont’d 

uteri, carcinoma of, 
therapy in 
(Abst.) , , 

Cesarean section, bit (Absts.) : (Hen- 
nessy), oil; (Payne and Bland), 
512; (Burger), 513 (Absts.) 
abdominal. Internal pelvimeter foi 
application during (Rudolph), 

evipan anesthesia in (Tvrebs), -0i 
(Abst.) ... ■ 

extraperitoneal, principles of (Ricci 
and Marr), 102 (:^Rev.). 
infants delivered by, difficulty in be- 
ginning respiration seen in 
(Bloxsom), ItG (Abst.) _ 

Latzko extraperitoneal (IVilliamson 
and (ioldblatt), 103 _ 

■ Mikulicz’s drainage following (Sala 
and Ferrari), .511 (Abst.) 
raciopolitical significance of 
(Schmelzer), 512 (Abst.) 
sections done at Philadelphia Lying-in- 
Peiinsylvania Hospitai (Mohler), 
ICO 

Chicago Gynecological .Society, roster of, 
181. 729 

transactions of. 3.57 

Childless couples, facts for (Hamblen), 
1C.5 (B. Rev.) 


Cholecystectomy and total hysterectomy. 

surgical considerations in (Diaz 
and Anido), 3G0 (Abst.) 

Chorion, tumors of, hydatidiform mole 
and associated (IVillianis), 132 

Chorionic gonadotropin (Weaver, Ammon, 
and Hastings), 1001 

villi retained and enclosed in uterine 
muscle (Borras et al.), 720 

(Abst.) 

Cincinnati Obstetrical Society, roster of, 
ISl, 720 

Circumcision of newborn infant by cau- 
terization (Colvin and Bartholo- 
mew), 809 

Climacteric, complications of (Ross), .500 
hormonology of (Ross). 107 
Involutional phase of menstrual cycle 
(Ross), 407 

Colostrum intradermal te.st for diagnosis 
of pregnancy (Allen and Don- 
aldson). 208 

Colpoperineocleisis, Labhardt's subtotal 
(Spoto), 701 (Abst.) 

Contraception and fertility in southern 
Appalachians (Beebe), 103 (B, 
Rev.) 

Convulsions, eclampsia witli. and cerebral 
hemorrhage (Parks and Pear- 
sou, Jr.), 777 

following administration of pituitary 
extract, 302 (Corrc.spondcnce) 

Cornual pregancy (Radman). 1018 

Correspondence. 302, 303, 1008 

Cul-de-sac of Douglas, h e r n i a of 
(Phaneuf). 100 

Curriculum for schools of medical tech- 
nology (Davidsohn), 100 (B, 

Rev.) 

Cystadenoma, ovarian, floating (Heller). 
721 (Abst.) 

C.v.sts, ovarian, and pucfporalitv (Ga- 
violi). .513 (Abst.) 
vaginal (Diitra), 720 (Abst.) 


D 

Delivery, deaths occurring during (Potter 
and .-Idair). lOM 

service, homo (Makcpc.-ico). .51.7 (Abst ) 
.shoulder, principle of pliv.sic.s a.s ap- 
plicivble to (Wood.s). 7.00 
vaginal, of six montlis’ living child 
after suiuavaginal hvsferectomv 
(Connors. Cre.sci. and Gl.-i.ssl .•to'o 
Demerol a.s ob.stctric analgesic (Gilbert 
and Dixon). .520 

S-110, and scopolamine in labor (Robv 
and .8humnnn), 31S 


Denver Obstetrical and Gynecological 
Society, roster of. 182. i30 

Dermatitis duo to antiseptic oils (Lapin), 
22 (Abst.) 

Dermoid ovarian cysts, bilateral torsion 
of (Castro), 721 (Abst.) 

Desoxycorticosterone (Hamblen), loo 
acetate in treatment of fetal shock 
(Berlind), J7S (Abst.) 

Diacetyi-morphine in labor (Lund and 
Harris), OSO 

Dictionar>5 medical, Stedman’s practical 
(revised by Garber), 170 (B, 

Rev.) 

Taber's cyclopedic (Taber and asso- 
ciates), 170 (B. Rev.) 

Diethylstilbestrol (Hamblen, Hirst, and 
Cuyler), 270; (Mack), 413 
esters, therapeutic efficiency of (Freed. 

Eisis. and G r e c n h i 1 1), 722 
(Abst.) 

hepatic changes produced by (MacBryde 
et al.), 721 (Abst.) 

Dilatation of urethra for irritable vesical 
neck (Potter). 70S 

Directory of medical specialists, 179 (B. 
Rev.) 

Diseases of women. 1G1 (B. Rev.) 

Disgerminoma of ovary (Hobage), 723 
(Abst.) 

Dislocation and fracture of both sboulder.s 
as I'esult of eclamptic seizure 
(Cornel!). 351 

Drainage, iMikuIicz’s, following cesarean 
section or infected cases (Sala 
and Ferrari), 511 (Abst.) 

Dysgerminoma. malignant, of ova r y 
(Kirshbaum and Newman), 337 
ovarian (Sailor), 727 (Abst.) 

Dysmenorrhea, essential, urinar.v estro- 
gens in normal menstrual c.vclc 
and (Smith, Smith, and Schil- 
ler), 15 

methyl testosterone in (Jacoby a n d 
Kabbiner), G07 

testosterone propionate in (Jacoby and 
Kabbiner), 007 

Dysrhythmia, cerebral, relation of. to 
eclampsia (Roscnbaiini a n d 
Maltby), 092 

Dystocia, cervical, occurring late in first 
stage of labor, effect of local 
anesthesia b.v moans of pudendal 
nerve block witli novocain on 
(Bunim), 805 


E 


Eborthclla t.vplii, cystic teratoma in- 
fected by (Duran). 727 (Abst.) 

Eclampsia (Williams and Weiss), .0 
and pro-eclampsia (Musscy. Hunt, and 
Slndor), 228 

relation of cerebral dysrlivtlimia to 
(Rosenbaum and Maltby). 002 
with convulsions and cerebral hemor- 
rhage (Parks and Pearson, Jr-), 
777 


r.ciampiic seizure result of fracture and 
dislocation of botli shoulders 
(Cornell). 3.51 

Edema of normal and toxemic prog-iianc.v, 
rel.-itionship of ostrogen.s aiid 
progesterone to (T.avlor, .Jr. 
Warner, and 5Vol.«h). ,5)7 
Editorials. 7)8. ]0GI! 

Emergency treatment, o.s.sentlals of (edited 
by Thoms). 007 (B. Rev.) 
Lncephalomyoliti.s. toxopla.sinic (Paige 
Cowen. .and Wolf). 17.S (-\b.«t.) ' 
Endocrine therapy In gynecologv and oli- 
stetrics (Hamblen), 117 
Endocrinologx'. 161 (B. Rev.s. ) • (Werner) 
IGl (B. Rev.) ' ■ 

Emlomctrial pattern licfore inenojiaiise, 
a.c.'-ociation of vaginal blce<ling 
to org-anic ii.athologv and (Mil- 
ieu and Shepard), 812 
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Endometriosis and uterus dideiphys (Mc- 
Donald), 1038 

ovarian pregnancy associated with, in 
same organ (McKenzie), 120 
Endometrium and ovarian function (Top- 
kins), 55 

cystic glandular hyperplasia of (Dahl- 
Iversen et al.), 721 (Abst.) 
effects of estrogenic therapy upon 
(Hamblen, Hirst, and Cu3der), 
515 

histologic appearance of, during lacta- 
tion, amenorrhea and its rela- 
tionship to ovarian function 
(Topkins), 48 

Enterocele, vaginal, posterior (Phaneuf), 
490 

Epinephrine, response of human uterus 
to (Brown and Wilder), 659 
Episiorrhaphy (Schaffer, Bernado, and 
Rodriguez), 543 (Abst.) 
Epithelioma, benign papillary, of vulva 
(Ehrlich and Horowitz), 879 
Erythroblastosis fetalis in Chinese, inci- 
dence of Hh factor and (Levine 
and Wong), 832 

relationship of, to Intrauterine 
asphyxia (Rothman and Hop- 
kins). 291 

Rh blood factor in, importance of (Pot- 
ter, Davidsohn, and Crunden), 
254 

Estradiol, hepatic changes produced by 
(MacBryde et ah), 721 (Abst.) 
benzoate (Siegler and Bauer), 283 
Estriol (Mack), 413 

Estrogen functions based on new method 
of staining vaginal smears 
(Mack), 402 

sjmthetlc, new, treatment of prepuber- 
tal vulvovaginitis witli (Russ 
and Collins), 175 (Abst.) 
Estrogenic activity, vaginal glycogen in- 
dex of, in menopause (Mack). 
407 

therapy, effects of. upon ovarian func- 
tion (Hamblen, Hirst, and Cuy- 
ler), 268, 513 
Estrogens (Hamblen), 147 
and progesterone, relationship of, to 
edema of normal and toxemic 
pregnancj' (Tajdor, Jr., Warner, 
and Welsh), 547 

excretion of, clinical experiments in re- 
lation to (Smith. Smitli, and 
Gauld), 23; (Smith. Smith, and 
Schiller), 15 

urinaiy, in normal menstrual cj'cle and 
in essential dj’smenorrhea 
(Smith, Smith, and Schiller), 15 
in pre-eclampsia, effect of vei'atrum 
viride upon (Smith. Smith, and 
Gauld), 23 

Estrolin in amenorrhea and sterilitj’ 
(Siegler and Bauer), 280 
Estrone (Mack), 411 
hepatic changes produced bj' (MacBrj'de 
et ah), 721 (Abst.) 
Estrone-estriol mixture (Mack), 413 
Ethinj'l estradiol, clinical trial of (Soule), 
315 

Evipan anesthesia in cesarean section 
(Krebs), 207 (Abst.) 
sodium or narconumal for intravenous 
anesthesia in surgerj', gjmecol- 
ogy and obstetrics (Samuel), 
1074 (Abst.) 

Extracellular water measurements in pre- 
eclampsia (Chesley and Ches- 
ley), 748 

Extraperitoneal cesarean section, prin- 
ciples (Ricci and Marr), 102 (B. 
Rev.) 

Latzko, cesarean section (Williamson 
and Goldblatt), 103 


P 

Pactitial proctitis (Randall and Buie), 
505 


Fallopian tube, prolapse of fimbriated end 
of, through operative scar in 
anterior vaginal wall (Thunig), 
876 

bilateral adenocarcinoma of (Mullins 
and Mosteller), 1042 
nodular lesions of (Schenken and 
Burns), 624 

senile changes of, sclerosis and re- 
lated (Siddall), 785 

Feeding, breast, initiation of, importance 
of rest in (Darner and Hunter), 
117 

Femoral venous pressure, antecubital and, 
in normal and toxemic preg- 
nancy (McLennan), 568 

Fertility and contraception in southern 
Appalachians (Beebe), 163 (B. 
Rev.) 

urban, group differences of (Kiser), 905 
(B. Rev.) 

Fetal and Infant mortality, clinical- 
pathological study of, at Chi- 
cago Lying-in Hospital (Potter 
and Adair), 1054 • 

cliemotlierapy, i t s significance f o r, 
placental transmission of sulfa- 
thiazole and sulfadiazine and 
(Speert), 200 

distress, fallible sign of (Lund), 636 

erj'throcytes, agglutinogens in (Born- 
stein and Israel). 128 (Abst.) 

mortality of viable babies originally in 
breech presentation (Rj’der), 
1009 

shock, treatment with desoxj'cortlcos- 
terone acetate (Berlind), 178 
(Abst.) 

tachycardia during labor (Lund), 636 

Fetus and newborn, psjxhoneurophj’sio- 
logic perceptions of (Davalos), 
1070 (Abst.) 

effect of morphine on (Snj'der and 

Gelling), 604 

respiratory system in. physiologj’’ and 
anatomy of (W indie), 177 

(Abst.) 

Fibroblastic sarcoma, degenerating, o f 

uterus complicating pregnancj' 
(Igna and Mitchell), 303 

Fibroids, bysterography with 20 per cent 
lipiodol in (Palmer and Piguet), 
1072 (Abst.) 

of uterus, sclerosis of Fallopian tubes 
in (Siddall), 788 

uterine bleeding associated with (Rongji 
and Seley), 392 

Fistulas, vesicovaginal, operations o n 
(Sunde), 360 (Abst.) 

Fluid intake and salt restriction of, in 
prophj’laxis against pre-eclamp- 
sia in patients with water re- 
tention (Cheslej' and Annitto), 
961 

Fracture and dislocation of both shoul- 
ders as result of eclamptic seiz- 
ure (Cornell). 3.54 

Fragarine (Whitehouse), 1074 (Abst.) 


G 

Gastroduodenal ulcer, deaths from per- 
foration and hemorrhage of, 
during pregnancj^ and puerpe- 
r i u m (Sandweiss, Podolskj', 
Saltzstein, and Farbman), 131 

Gastrointestinal activitj', swallowing and, 
in fetal monkey (Speert), 69 

Geographic distribution of obstetrician- 
gynecologist. factors influencing 
(Royston), 365 

Gestation, peripheral blood flow during 
(Abramson, Flachs, and Fierst), 
666 

Glandular phj'siology and therapj’, 164 
(B. Rev.) 

Glj’cogen index in menopause (Mack), 402 

Glj’copenia in vaginitis and febrile con- 
ditions (Mack), 409 

Goiter, prophj’laxis of. in newborn 
(Wespi), 179 (Abst.) 
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Gonadotropin, chorionic. (^Veaver. Am- 
mon, and Hastings^, 3003 
Gonadotropins (HamWen), 150 
Gonococcal infection, cultural methotl for 
ciiagnosis of (Carpenter), 1(4 
(Abst.) 

improved culture medium in diagnc>Ms 
of (Sulkin and Gottlieb), 1(4 
(Abst.) . 

in women, local therapy m (Hessel- 
tine et al.), 172 (Abst.) 
sulfanilamide in (Hesseltine et al.), 
172 (Abst.) 

sulfapyridine in (Hesseltine et al.), 
172 (Abst.) 

sulfamethylthiazole and sulfathiazolc 
therapy of (Mahoney et al.), 
17.7 (Abst.) . , 

vaginitis (Cohn et ah). 173 (Abst.) 
vulvovaginiti.s (Cohn et al.), 173 (Abst.) 

Gonorrhea, chronic, of women (Mahoney 
et al.), 17.7 (Abst.) 

cure of, in women, minimum bacterio- 
logic criterion of (h/ankford and 
(jooke). (iS.7 

in female (East), 172 (Abst.) 
in prostitute, cervical secretion in 
(Strauss, Horowitz, and Grvm- 
stein). S40 

Gonosulfonamidos in blcnorrliagic infec- 
tions (Brundu), 172 (Abst.) 

Gynecologic infections, short wave ther- 
apy in (De Lisi), 722 (Abst.) 
operations, 358 (Absts.) 

Gynecology. Kil (B. Revs.) 
and obstetric.s. 901 (B. Revs.) 
endocrine tlierapy in (Hamblen), 147 
practical problems in, department of, 
147 

recent advances in (Bourne and Wil- 
liams). 90o (B. Rev.) 
e.ssentials of (Cooke), 903 (B. Rev.) 
evipan sodium or narconumal for intra- 
venous anesthesia in (Samuel), 
1074 (Abst.) 

pathologic and hormones, 720 (Absts.) 
pediatric (Scliaudlcr), 101 (B. Rev.) 
problems of elderly women (Jones), 
105S (Abst.) 

textbook of (Curtis), 003 (B. Rev.) 


Handbook of Bying-in Hospital, 005 (B. 
Rev.) 

Heart block, complete, complicating preg- 
nancy (Mitchell, Fettes, Jr,, and 
Hollander), 340 

disease, rlieumatic (Gorenberg), 835 
Hoartlnirn of pregnancy, vitamin B in 
(Hart). 120 

Ilom.'itologic .standards for bcalthy new- 
born iiifant.s (Chuniard ct ah), 
177 (Abst,) 

Hemiplegia, cclamrgqia with convulsions 
and (B.arks and Peanson. Jr.), 

I, SI 

Homorrliagc and perforation of gastro- 
duodenal ulcer, deaths from, 
during pregnancy and puerpe- 
'■‘um (.S.'indwcls.s, Podol.sky. 
S.ailzstcin, and Farbni.m). l.li 
eereluah ocl.amp.sla with convul.clons 
and (Parks and Pearson, Jr.), 

i i I 

I)o.«t-p,Trtum. calcium and quinine In 
'.on"'' (Hart and Noble). 

Hciiarln in peritoneum for prevention of 
gm'csmns ^(Lehman and Boys), 

Hernia “(.^cuFdcVac of Douglas (Phan- 

retrov.agiimr (Dl.xon). .358 (Ab.st.) 

Heroin in labor (Lund and Harris). 9SO 
Histidine test (Kapolicr-Adler) in diag- 
no.d.i of pregnancy (Goodfriend 
.and D.anlol). 140 

Home <lcliver.v soia-lco (^^akcpeacc). 545 


Hormones, female sex, lingua! 

tion of (Miescher and Gasche). 
722 (Abst.) . ^ 

in human reproduction (Corner). JUt 

sex, absorption of. by skin (Mussjo- 
Fournier and Albnenx), (-3 
(Abst.) 

Hormonology of cliniacteric (Ross), 40* 
Hydatidiform mole and associated tumors 
of chorion OVUhams). 43^ 
repeated (Bottiroli), 721 (Abst.) 
Hydradenoma vulvae (Danforth), 329 
Hydrocephalus, external, mild, associa- 
tion of, with death m early 
days of life (Potter and Rosen- 
baum). 822 

Hyperplasia and luteinization of ovarian 
stroma associated with mascu- 
linization (Rottino a u d iMc- 
Grath), 803 i 

cj’stic glandular, of endometrium (Dam- 
Iversen et ah). 721 (Abst.) 
Hypertension and pregnancy (Idussey, 
Hunt, and Sluder), 224 
essential, uterine bleeding associated 
with (Rongy and Seley), 392 
Hypertensive disease (Williams and 
IVeiss), 5 

acute (Mussey. Hunt, and Sluder), 
228 

Hypertensive-albuminuric pregnancy. 

group incidence of, under new 
classification (IC e 1 1 o g g and 
Reid), C.51 

Hyperthyroidism complicating pregnancy 
(McLaughlin, Jr., and McGoo- 
gan), 591 

Hypomenorrhea, effect of low-dosage ir- 
radiation to pituitary gland and 
ovaries in (Reidenberg), 977 
Hypoprothrombinemia nconatonun a n d 
relationship to vitamin K (Rou- 
hunko-ski and Sakscla), 170 
(Abst.) 

Hysterectomy, supravaginal, vaginal de- 
livery of six months’ living 
child after (Connors, Cresci, 
and Glass). 309 

total, and cholecystectomy, surgical 
considerations i n (Diaz a n d 
Anido), 3G0 (Abst.) 

vaginal, in treatment of gynecologic 
conditions (Mattson), 358 
(Abst.) 

Hystcrograpliy, pulmonary emboli after. 

using jodipin (Breitlander and 
Hlnrichs), 1073 (Abst.) 
with 20 per cent lipiodol in fibroids 
(P.almcr and Piguct) . 1072 

(Abst.) 

Hysterosalpingography (Hukata). 1072 • 
(Moequot et ah), 1072 (Ab.st.) 
iodized oil during, extensive filling of 
uterine veins with (Stampfol). 
1073 (Abst.) 

Hysterotomy, abdomln.al, termination of 
pregnancy before viability 
(Johnston), 542 (Alxst.) 


Icterus gravis neonatorum, cause and 
treatment of (De Snoo), 1071 
(Abst.) 

neonatorum, genesis of (Escli) 17.8 
(Abst.) 

Iliac lymphadenectomy for Group II can- 
cor of cervix (Taus.dg). 7.3.3 
Implantation of trlcliomona.s tenax (buc- 
calls) into human vagina (Feo 
, and Stabler). .529 

Incontinence, urlnarj-. In women (Coun- 
seller), 479 

Infant and fetal mortality, clinical-path- 
ological study of. at Chicago 
Lying-In Hospital (Potter and 
Aa«'iir), jn.>| 

excessive .'Ize of. obstetric problems 
( Ibn’l ^ ° (M’ihson). 515 
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Infant — Cont’d 

newborn, blood prothrombin in (Ross 
and Malloy), 179 (Abst.) 
circumcision of, by cauterization (Col- 
vin and Bartholomew), 899 
healthy, hematologic standards for 
(Chuniard et al.). 177 (Abst.) 
respiratory system in, physiology and 
anatomy of (Windle) , 177 
(Abst.) 

normal, and sympus monster wltli short 
cord in twin pregnancy (Hirsch 
and Hirsch, Jr.), 889 
weight of, weight gain in pregnancy 
and its relation to, and to 
length of labor (Kerr, Jr.), 950 
Infection, gonococcal, cultural method for 
diagnosis of (Carpenter), 174 
(Abst.) 

Improved culture medium in diagnosis 
of (Suikin and (Jottlleb). 174 
(Abst. ) 

in women (Hesseltine et al.), 172 

(Abst.) 

sulfapyridine in (Hesseltine et al.), 
172 (Abst.) 

sulfamethylthiazole and sulfathiazole 
therapy of (Mahoney et al.), 
175 (Abst.) 

gynecologic, short wave therapy in (De 
Liisi). 722 (Abst.) 

In memoriam, Charles Virgil Mosby. 1 
Reuben Peterson, 731 
Insemination, artificial, lOOG (Edit.) 

status of (Folsome), 915 
Instrument for rupturing membranes (De- 
Costa). 355 

Insufflation, kymographic, in sterility 
(Pineda). 1073 (Abst.) 
technique, simplified, in treatment of 
apnoea neonatorum (Volpitto 
and Torpin). 1071 (Abst.) 
uterine and tubal, 1072 (Absts.) 
uterotubal, kymographic. uterine and 
tubal contractions by (Rubin), 
419 

Internal medicine in old age (Mueller- 
Deham and Rabson), 90G (B. 
Rev.) 

Intestinal tissue in umbilical cord (Bart- 
lett and Marshak), 104G 
Intradermal test, colostrum, for diagnosis 
of pregnancy (Allen and Don- 
aldson), 20S 

Intrauterine asphjrxia, relationship o f 
erythroblastosis fetalis to (Roth- 
man and Hopkins). 291 
Iodine vapor method (Mack). 402 
Iodized oil during hysterosalpingography, 
extensive filling of uterine veins 
with (Stampfel), 1073 (Abst.) 
Iontophoresis with acetyl beta methyl 
choline chloride, treatment of 
acute inflammatory pelvic 
masses of tubal origin by (Craig 
and Kraff), 96 

Irradiation, low-dosage, to pituitary gland 
and ov'aries in amenorrhea and 
dysfunctional uterine bleeding 
(Reidenberg), 971 

of cancer of cervix, ureteral obstruc- 
tion following (Hoffman), 909 
(Abst.) 

preoperative, effect of. on adenocar- 
cinoma o f uterus (Schmitz. 
Sheehan, and Towne), 377 
Item, American Association of Obstetric- 
ians, Gynecologists, and Ab- 
dominal Surgeons. 361 
Board of Obstetrics and Gynecology. 
Inc., 180, 360, 516, 728, 913, 1076 

K 

Kapeller-Adler (histidine test) in diag- 
nosis of pregnancy (Goodfriend 
and Daniel). 140 

Kenned V operation (Counsellor), 484 
Krukenberg tumor (Copland and Colvin), 
59 


L 

La Paquisalpingitis Hemorragica (Saler- 
no), 905 (B. Rev.) 

Labor, 543 (Absts.) 

and puerperium in overweight women 
(Zoller), 545 (Abst.) 

anesthesia in, sympathetic (Shumacker, 
Manahan, and Heilman), 129 
calcium and quinine in, and post-par- 
tum hemorrhage (Hart and 
Noble), 692 

chloral hydrate in (Beruti), 1075 
(Abst.) 

deaths occurring during (Potter and 
Adair), 1058 

diacetyl-morphine in (Lund and Har- 
ris), 980 

effect of morphine on (Snyder and Ceil- 
ing), 609 

fetal tachycardia during (Lund). 636 
heroin in (Lund and Harris), 980 
length of, observation on syntropan on 
(Cron, Banner, and Hovls), 295 
weight gain in pregnancy and its re- 
lation to weight of infants and 
to (Kerr, Jr.), 950 

quinine and calcium in, and post-par- 
tum hemorrhage (Hart and 
Noble), G92 

third stage of. treatment in (Schwartz 
and Richards). 243 

Lacerations, pelvic, uterine bleeding as- 
sociated with (Rongy and 
Seley). 393 

Lactation amenorrhea, endometrium dur- 
ing, histologic appearance of. 
and its relationship to ovarian 
function (Topkins), 4S 
and ovarian inhibition (Topkins), 56 

Latzko extraperitoneal cesarean section 
(Williamson and Cloldblatt), 103 

Lesions, nodular, of Fallopian tubes 
(Schenken and Burns), 624 
pelvic, left-sided, subsequent to appen- 
dicitis (Faulkner and Weir), 874 

Lipiodol, hysterography with 20 per cent, 
in fibroids (Palmer and Plguet), 
1072 (Abst.) 

Louisville Obstetrical and Gynecological 
Society, roster of. 181, 729 

Luteinization of ovarian stroma, hyper- 
plasia and, associated with mas- 
culinization (Rottino and Mc- 
Grath), 863 

Lymphadenectomy, iliac, for Group II 
cancer of cervix (Taussig), 733 

Lymphangioma, malignant, of ovary 
(Rise, Pearson, and Treadwell), 
884 

M 

Marriage, sex fulfillment in (Groves, 
Groves, and Groves), 166 (B. 
Rev.) 

Married life in an African tribe 
(Schapera), 107 (B. Rev.) 

Masculinization associated with hyper- 
plasia and luteinization of ova- 
rian stroma (Rottino and Mc- 
Grath) . 863 

Maternal mortality^ in breech presenta- 
tions (Ryder), 1010 
welfare, department of, 144 

Medical dictionary, Stedman’s practical 
(revised by Garber), 170 (B. 

Rev.) 

Taber’s cyclopedic (Taber and asso- 
ciates), 170 (B. Rev.) 
specialists, directoi-y of, 170 (B. Rev.) 
technology, curriculum for schools of 
(Davidsohn), 109 (B. Rev.) 

Medicine, internal, in old age (Mueller- 
Deham and Rabson). 906 (B. 
Rev'.) 

leaders of (Kagan), 1G9 (B. Rev.) 
principles and practice of (Osier and 
Christian), 907 (U- Rev.) 

Membranes, rupturing.' instrument fop 
(DeCosta), 355 
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Menometrorrhagia, methyl testosterone 
in (Jacobj' and Rahbiner), 69 < 
testosterone propionate in (Jacoby and 
Rabbiner). 697 

Menopause, endometrial pattern in, asso- 
ciation of vaginal bleeding to 
organic pathology and (Millen 
and Shepard), S12 
glycogen index in (Mack), 402 
Menorrhagia, effect of low-dosage irra- 
diation to pituitary gland and 
ovaries in (Reidenberg), 977 
testosterone propionate in (Jacoby and 
Rabbiner), 699 

ilenstrual cycle, contractions of human 
uterus during (H e n r y a n d 
Browne), 927 

estrogenic therapy upon, effects of 
(Hamblen, Hirst, and Cuyler), 
208 

involutional phase of (Ross), 497 
normal, urinary estrogens in, and_ in 
essential dysmenorrhea (Smith, 
Smith, and Schiller), 15 
Menstruation, anovulatory cyclic (Siegler 
and Bauer), 281 

Metabolism, diseases of (edited by Dun- 
can), 105 (B. Rev.) 

Methyl testosterone in dysmenorrhea and 
menometrorrhagia, clinical eval- 
uation of (Jacoby and Rab- 
biner), 097 

liletrorrhagia, effect of low-dosage irra- 
diation to pituitary' gland and 
ovaries in (Reidenberg), 977 
Michigan Society of Obstetricians and 
Gynecologists, roster of, 182, 730 
Mikulicz’s drainage following cesarean 
section or Infected cases (Sala 
and Ferrari), 541 (Abst.) 
Monster, sympus, and normal infant, with 
short cord in twin pregnancy 
(Hirsch and Hirsch, Jr.), 889 
Morphine, effect of, on fetus (Snyder and 
Geiling). 004 

on labor (Snyder and Geiling). 009 
in obstetric analgesia, action of (Snyder 
and Geiling), 004 

Mortality, fetal, of viable babies origi- 
n a 1 1 y in breech presentation 
(Ryder). 1009 

Mosby, Charles Virgil, in memoriam, 1 
Mother, prospective (Siemons), 164 (B, 
Rev.) 

Motility of human uterus, effect of pro- 
gesterone and posterior pituitary 
extract upon (Henry a n d 
Browne), 927 


N 

Necrology, Hcnnan Johannes Boldt, 364 
■\Villiam Edgar Caldwell. 914 
Howard Atwood Kellv, 364 
Norman R. Kretschmar. 1070 

Neonatal mortalities (Baird and Wvper) 
176 (Abst.) ■ 

tetanus, etiology of (Taricco), 3071 
(Abst.) 

Neoplasm.s, ovarian, 72.1 (Absts.) 

Nerve block, pudendal, with novocain, 
effect of local anesthesia by 
means of. on ccn-lcal dvstocla 
occurring late in first stage of 
labor (Bunim), 805 

Neivous sy.stem, autonomic (MJiitc and 
„ Smithwick). 167 (B. Rev.) 

New ]'.,nglnnd Obstetrical .and Gvnoco- 
logical Society, roster of, ISi. 
729 

New Orleans Obstetrical and Gynecolog- 
ical Society, roster of, 3.S2. 7.10 

New York ^Ob.Metrical Society, roster of, 

transatilons of. 171. 1069 

Newborn. 176. 1070 (.tbsts.) 
infant, circumcision of. by cauteriza- 
tjou (Colvin and Bartholomew), 


Nodular lesions of Fallopian tubes, study 
and classification of (Schenken 
and Burns), 624 

North Dakota Society of Obstetrics and 
Gynecologj', roster of, 1S2, <30 

Nucleotides, blood, in pregnancy and in 
toxemias of pregnancy (Bonsnes 
and Stander), 827 

O 

Obstetric amnesia and analgesia, vinbar- 
bital sodium for (Bernstine and 
Prince), 851 

analgesia, morphine in, action of (Sny- 
der and Geiling). 604 
analgesic, demerol as (Gilbert and 
Dixon). 320 

pelvis, classification of, morphologic, 
clinical pelvimetiT and pelvic 
palpation as basis for (Javert, 
Steele, and Powlitis), 216 
problems arising from excessive size of 
infant (Wilson), 545 (Abst.) 
Society of Syracuse Hospitals, roster 
of, 182, 730 

Obstetrical Society of Boston, roster of, 
181, 729 

Society of Philadelphia, roster of. 181. 
729 

transactions of, 171, 540 

Obstetrician-gynecologist, geographic dis- 
tribution of. factors influencing 
(Royston), 365 

Obstetrics, 162 (B. Revs.) 
and gynecology', 901 (B. Revs.) 
endocrine therapy in (Hamblen). 147 
practical problems in, department of. 
147 

recent advances in (Bourne and Wil- 
liams), 905 (B. Rev.) 
anesthesia in, caudal. 718 (Edit.) 

local (Philpott), 1074 (Abst.) 
c.audal anesthesia in, continuous (Block 
and Rochberg), 645 

evipan sodium or narconumal for intra- 
venous anesthesia in (Samuel), 
1074 (Abst.) 

Oligomenorrhea, effect of low-dosage irra- 
diation to pituitary gland and 
ovaries in (Reidenberg), 970 

Operation for retroverted uterus (Rendle- 
Sbort), 358 (Abst.) 
gynecologic, 358 OVbsts.) 

Kennedy (Counsellor). 484 
on vesicovaginal fistulas (Sunde), 360 
(Abst.) 

Richardson Composite, for uterine pro- 
lapse (TeUnde and Richardson, 
Jr.), 29 

Operative scar in anterior vaginal wall 
prolapse of fimbriated end of 
Fallopian tube through 
(Thunig), 870 

Ovarian and uterine function, evaluation 
of pregnanediol complex jus in- 
dex of (Siegler and Bauer). 277 
autografts (Kuhn). 701 
bla.stoma.s, primaty-, of adrenal cortex 
, , type (Kleine), 725 (Ab.st.) 
cystadenoma, floating (Holler), 724 
(-■Vbst.) 

cy.sts and pucrpcrallty (Gavioll), .54:1 
(Ab.st.) 

bilateral dermoid, tor.slon of (Ca.stro), 
724 (.Xb.st.) 

dy.sgenninoma (Sjillor). 727 (Abst.) 
function, effects of c.strogenic tlierapv 
upon (Hamblen. Hirst, a n d 
Cuyler). 26S. 513 

histologic appearance of endometrium 
during lactation amenorrhea 
and its relatlon.ship to (Top- 

iyUIS), ‘jS 

ncoiilasm.s. 73 ;! (Ab.st.) 
pregnancy assoclJited with endometriosis 
in saine organ (.AIcKenzie). 126 
prlnmry. with living mother and child 
(btrumpf), 350 
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Ovarian — Cont’d 

stroma, luteinization of. and hyper- 
plasia, associated with mascu- 
linization (Rottino and Mc- 
Grath), 863 

tumors (Geist), 902 (B. Rev.) 
atlas (Barzilal), 901 (B. Rev.) 
management of, in elderly women 
(Goldsmith, Jr.), 518 
Ovaries, cystic degeneration (Week and 
Collins), 723 (Abst.) 

irradiation to, low-dosage, and pituitary'^ 
gland, in amenorrhea and dys- 
functional uterine bleeding 
(Reidenberg), 971 

myeloid tumor of (Sammartino and 
Herrera), 726 (Abst.) 

Ovary, actinomycosis of (Neiman and 
Fahrner) , 534 

Brenner tumor of, complicating preg- 
nancy (Rogers), 896 

carcinoma of, treatment of (Walter et 
al.), 909 (Abst.) 

disgerminoma (Hohage), 725 (Abst.) 
malignant (Kirshbaum and Newman). 
337 

lymphangioma o f, malignant (Rice, 
Pearson, and Treadwell). 884 

tumors of, benign, associated with as- 
cites and pleural effusion (Mac- 
Fee), 724 (Abst.) 

theca cell and granulosa (Traut and 
Marchetti), 726 (Abst.) 

Oviducts, reconstruction of (Gepfert), 1031 


P 

Pacific Coast Obstetrical and Gyneco- 
logical Society, roster of, 182, 
730 

Papilloendothelioma ovarii (Kazancigil et 
al.), 725 (Abst.) 

Paralysis i n toxemias o f pregnancy 
(Parks and Pearson, Jr.), 777 

Pediatric gynecology (Schauffier), 161 (B. 
Rev.) 

Pelvic disease, chronic, resulting from 
childbirth improved operative 
technique (Wilkinson), 723 
(Abst.) 

lacerations, uterine bleeding associated 
with (Rongy and Seley), 393 
lesions, left-sided, subsequent to appen- 
dicitis (Faulkner and Weir), 874 
masses, acute infiammatory of tubal 
origin, treatment of, by ionto- 
phoresis with acetyl beta methyl 
choline chloride (Craig and 
Kraff), 96 

palpation and clinical pelvimetry as 
basis for morphologic classifica- 
tion of obstetric pelvis (Javert, 
Steele, and Powlltis), 216 
peritonitis in female Infants and chil- 
dren (Schauffier), 143 (Abst.) 
tissue damage, post-partum observation 
of (Gainey), 457 

Pelvimeter, internal, for application dur- 
ing abdominal cesarean section 
(Rudolph), 130 

Pelvimetry, clinical, and pelvic palpation 
as basis for morphologic classi- 
fication of obstetric pelvis 
(Javert, Steele, and Powlltis), 
216 

Perforation and hemorrhage of gastro- 
duodenal ulcer, deaths from, 
during pregnancy and puerpe- 
r 1 u m (Sandweiss, Podolsky. 
Saltzstein, and Farbman), 131 

Perineal repair with nonabsorbable suture 
and postoperative Sitz baths 
(Hudgins), 711 

Peripheral blood flow during gestation 
(Abramson, Flachs. and Fierst), 
666 

Peritoneal adhesions, prophylaxis (Boys), 
900 (Abst.) 

Peritonitis, pelvic, in female Infants and 
children (Schauffier), 143 (Abst.) 


Peterson, Reuben, in memoriam, 731 

Pittsburgh Obstetrical and Gynecological 
■ Society, roster of, 181, 729 

Pituitary extract, convulsions following 
administration of, 362 (Cor- 
respondence) 

posterior, effect of progesterone and, 
upon motility of human uterus 
(Henry and Browne), 927 
gland, irradiation to, low-dosage, and 
ovaries in amenorrhea and dys- 
functional uterine bleeding 
(Reidenberg), 971 

Placenta accreta (Schwartz and Rich- 
ards), 242 

manual removal of (Schwartz and 
Richards), 235 

Placental blood (Ricci and Balaguer), 
717 (Abst.) 

transmission of sulfathiazole and sulfa- 
diazine and its significance for 
fetal chemotherapy (Speert), 
200 

Plaut-Vincent’s cervicitis and vaginitis 
(Weinstein), 136 

Polyneuritis of pregnancy (Jones), 869 

Portland Society of Obstetrics and Gyne- 
cology, roster of, 181, 729 

Postmenopausal bleeding, pathology of 
(Schwartz), 522 

Pre-eclampsia (Williams and Weiss), 8 
and eclampsia (Mussey, Hunt, and 
Sluder), 228 

development of, analysis of some fac- 
tors associated with (Chesley 
and Chesley), 748 

salt restriction and fluid intake in pro- 
phylaxis against, in patients 
with water retention (Chesley 
and Annitto), 961 

urinary estrogens in, effect of veratrum 
viride upon (Smith, Smith, and 
Gauld), 23 

Pregnancy after tubal sterilization (Car- 
rington and Bullitt), 892 
and hypertension (Mussey, Hunt, and 
Sluder), 224 

and puerperium, perforation and hemor- ' 
rhage of gastroduodenal ulcer 
during, deaths from (Sandweiss, 
Podolsky, Saltzstein, and Farb- 
man), 131 

blood nucleotides in, and in toxemias of 
pregnancy (Bonsnes and 
Stander), 827 

cardiac disease in (Turino and Wal- 
lace), 526 

complicated by Brenner tumor of ovary 
(Rogers), 896 

by complete heart block (Mitchell, 
Fettes, Jr., and Hollander), 340 
by degenerating fibroblastic sarcoma 
of uterus (Igna and Mitchell), 
303 

cornual (Radman), 1048 
diagnosis of, histidine test (Kapeller- 
Adler) in (Goodfriend and 
Daniel), 140 

full-term primlparas, unengaged vertex 
in (Tamis and Clahr), 39 
heart disease, rheumatic, as complica- 
tion of (Gorenberg), 835 
heartburn of, vitamin B in (Hart), 120 
hypertensive-albuminuric, group in- 
cidence of, under new classiflca- 
tion (Kellogg and Reid), 651 
hyperthyroidism complicating (Mc- 
Laughlin, Jr., and McGoogan), 
591 

ovarian, associated with endometriosis 
in same organ (McKenzie), 126 
primary, with living mother and child 
(Strumpf), 350 
polyneuritis of (Jones), 869 
stilbestrol in termination of (Reddoch 
and Wiener), 343 

toxemias of, blood nucleotides in preg- 
nancy and in (Bonsnes and 
Stander), 827 

cerebral complications occurring in 
(Parks and Pearson, Jr.), 774 
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Pregnancy, toxemias of — Cont’d 

classification of, new, application of, 
in 318 fatai cases (Williams 
and Weiss), 2 

hypertensive, management of (Mus- 
sey. Hunt, and Sluder), 230 
toxemic and normal, antecubital and 
femoral venous pressure in (Mc- 


Lennan), 568 I 

edema of, relationship of estrogens J 
and progesterone to (Taylor, , 
Jr., W'arner, and tVelsh), 547 ,| 

tubal, associated with tubal tuberculosis 
(Shannon and Heller), 347 I 
tuberculosis during, unsuspected, prob- 
lem of, in negro (Tucker and ! 
Bryant), 678 

twin, short cord in. normal infant and 
sympus monster with (Hirsch ' 
and Hirsch, Jr.), 889 
urologic diseases of (Crabtree), 162 
(B. Rev.) 

weight gain in, and its relation to 
weight of infants and to length 
of labor (Kerr, Jr.), 950 

Pregnanediol complex, evaluation of, as 
index of ovarian and uterine 
function (Siegler and Bauer), 
277 

Premature infant, ariboflavinosis in, pos- 
sible (Stevenson), 58 (Abst.) 

Presentations, breech, treated by cephalic 
versions (Ryder), 1004 

Proctitis, factitial (Randall and Buie), 
505 

Progesterone (Hamblen), 153 
and estrogen, relationship of, to edema 
of normal ■ and toxemic preg- 
nancy (Taylor, Jr., Warner, 
and Welsh), 547 

treatment in pre-eclampsia (Smith, 
Smith, and Gauld), 24 
effect of, and posterior pituitary ex- 
tract upon motility of human 
uterus (Henry and Browne), 
927 

Progestin in amenorrhea and sterility 
(Siegler and Bauer), 280 

Prolapse of flmbrlated end of Fallopian 
tube througli operative scar in 
anterior vaginal wall (Thunig), 
876 


uterine, Richardson composite opera- 
tion for (TeLinde and Richard- 
son, Jr.), 29 

Prospective mother (SIcmons), 164 (B. 
Rev.) 

Protein, absorption of, from vagina and 
uterine cervix (Rosenzwelg and 
Walzer), 286 

Prothrombin, blood, in newborn (Ross 
and Malloy), 179 (Abst.) 
dencicncy of newborn infant, as af- 
fected b}’ vitamin K and by pre- 
lactcal feeding (Rlchdorf and 
Kearney), 1070 (Ab.st.) 
vitamin ic and wliolo blood on, 
effect of (Willunisen ct al.), 17S 
(Abst.) 

Pruritus vulvae, intractable, new treat- 
ment for (Reich, Button, and 
Nechfow), 1036 

Psychoses (Ross). 501 

Pudendal nerve block with novocain. 

effect of lociil anestliesia by 
means of, on cervical dvstocla 
occurring late in first stage of 
labor (Bunlm), S05 

Puerperal sepsl.s dcatlis in Plfiladolphla, 
14”'^ “’^■'*’>■•‘’'■‘5 Of (Briscoe), 


Puerperium and labor in ovcrweiglit 
women (ZoIIcr). .545 (Abst;) 
Pulmonary emboli after liv.sterograDbv 
(BreltlSr 
HInrichs). 1073 (Ab.st) 


Q 

Quinine and calcium in labor and POst* 
partum hemorrhage (Hart and 
Noble), 692 


R 

Radiotherapy, manual of (Friedman), 
907 (B. Rev.) 

Radium therapy in benign uterine bleed- 
ing (Kongy and Seley), 390 

Renal and cardiovascular disease (Hus- 
sey, Hunt, and Sluder), 227 

Reproduction, human, hormones in (Cor- 
ner). 901 (B. Rev.) 

Respiration, difficulty in beginning, seen 
in infants delivered by cesarean 
section (Bloxsom), 176 (Abst) 

Respiratorj' recovery after anoxia 
(Windle and Beclcer), 189 
system in fetus and newborn infant, 
physiology and anatomy of 
(.Windle), 177 (Abst.) 

Resuscitation, asphiTcial, mechanism of 
(BImbaum and Thompson), 
1071 (Abst) 

phenomenon of (Thompson and Birn- 
baum), 1071 (Abst) 
neurologic symptoms after (Windle and 
Becker), 190 

Retroflexion and hyperanteflexion of 
uterus (Daneff), 360 (Abst) 

Retrovaginal hernia (Dixon), 358 (Abst.) 

Rh blood factor in erythroblastosis, im- 
portance of (Potter, Davidsolin, 
and Crunden), 264 

factor and erj'throblastosis fetalis in 
Chinese, incidence of (Levine 
and Wong), 832 

Rheumatic heart disease (Gorenberg), 
835 

Richardson composite operation for 
uterine prolapse, a misnomer, 
1068 (Correspondence) 
end results of (TeLinde and 
Ricliardson, Jr.), 29 

Roster of American obstetrical and gyne- 
cological societies, I8I, 729 

Rupture, repeated secondary, of pregnant 
uterus (Pettit), 334 

uterine, after previous cesarean section 
. (Kahanpwa), 215 (Abst.) 

Rupturing membranes, instrument for 
(DeCosta), 355 


St. Louis Gynecological Society, roster of, 
c* 1 1 730 

Salpingitis, acute, sulfanilamide and sul- 
fathlazole therapy in (Barrow.s 
I .7 . Labate), 82 

isthmica nodosa (Schenken and Burns) 
v24 

Salt restriction and fluid intake in pro- 
Pn pre-eclampsia 

water retention 

o * 4 (Ciieslcy and Annitto) 

San Anlonl^o^ O^bsjetric Society, roster of. 

San Diego Gynecological Society, roster 

ttAss.TnV’' 

. , and Mitchell), 303 ■ 

^ Stanton. Jr.). 

Scloroshs ami relat"e(f Llnlle^cli.anges of 
ScopoI.amlne""Pa"n^" 

labor (Roby and .Schumann). 
Seattle GynecoJoKicnl .Society, ro.ster of. 

s.r«.. OOP,,.. p„„po,i„,.,p 
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Septic abortions, treatment of, sodium 
sulfathiazole In (Johnson and 
Talbot), 846 

Sex fulfillment in marriage ' (Groves, 
Groves, and Groves), 166 (B. 
Rev. ) 

hormones, absorption of. by skin (Mus- 
sio-^Fournier and Albrieux), 723 
(Abst.) 

female, lingual application of (Mie- 
sclier and Gasche), 722 (Abst.) 

Shock, fetal, treatment with desoxycor- 
ticosterone acetate (Berlind), 
178 (Abst.) 

Shoulder delivery, principle of physics as 
applicable to (Woods), 796 

Sitz baths, postoperative, perineal repair 
with nonabsorbable suture and 
(Hudgins), 711 

Skull at birth, cerebrospinal fluid present 
within, normal amount of 
(Potter and Rosenbaum), 701 

Society transactions, American Associa- 
tion of Obstetricions, Gynecolo- 
gists and Abdominal Surgeons, 

539 

Brooklyn Gynecological Society, 171, 

540 

Chicago Gynecological Society. 357 

New York' Obstetrical Society, 171, 
1069 

Obstetrical Society of Philadelphia, 
171, 540 

Washington Gynecological Society, 
908 

Sodium estrone sulfate (Mack), 413 

sulfathiazole in treatment of septic 
abortions (Johnson and Talbot), 
846 

vinbarbital, for obstetric amnesia and 
analgesia (Bernstine and 
Prince), 851 

Sound separation, postoperative, manage- 
ment of (Fallis), 359 (Abst.) 

South Atlantic Association of Obstetri- 
cians and Gynecologists, roster 
of, 181, 729 

Sphincters, innervation of (Counseller), 
482 

Statistics, department of, 1054 

Stedman’s practical medical dictionary 
(revised by Garber), 170 (B. 

Rev.) 

Sterility and amenorrhea (Siegler and 
Bauer), 280 

kymographic insufflation in (Pineda), 
1073 (Abst.) 

Sterilization, tubal, pregnancy after (Car- 
rington and Bullitt), 892 

Steroids (Hamblen), 147 

Stilbestrol in termination of pregnancy 
(Reddoch and Wiener), 343 

Stillbirth, high, and neonatal mortalities 
(Baird and Wyper), 176 (Abst.) 

Stroma, ovarian, luteinization of, and 
hyperplasia, associated with 
masculinization (Rottino and 
McGrath), 863 

Sulfadiazine, placental transmission of 
sulfathiazole and, its signifi- 
cance for fetal chemotherapy 
(Speert), 200 

Sulfamethylthiazole therapy of gonococ- 
cal Infections (Mahoney et ah), 
175 (Abst.) 

Sulfanilamide and sulfathiazole therapy 
in acute salpingitis (Barrows 
and Labate), 82 

in gonococcal infection in women (Hes- 
seltine et ah), 172 (Abst.) 

SulfapyrJdine in gonococcal infection in 
women (Hesseltine et ah), 172 
(Abst.) 

Sulfatliiazole and sulfanilamide therapy 
in acute salpingitis (Barrows 
and Labate). 82 

placental transmission of, and sul- 
fadiazine and its significance 
for fetal chemotherapy (Speert). 
200 


Sulfathiazole — Cont’d 
Sodium, in treatment of septic abor- 
tions (Johnson and Talbot), 
846 

therapy of gonococcal infections (Ma- 
honey et al.), 175 (Abst.) 

Sulfonamide derivative, action of, upon 
genital apparatus of guinea pig 
((Jambino), 333 (Abst.) 
therapy and gonosulfonamides in blenor- 
rhagic infections (Brundu), 172 
(Abst.) 

Supravaginal hysterectomy, vaginal de- 
liverj^ of six months’ living child 
after (Connors, Cresci, and 
Glass). 309 

Surgery and radiotherapy in carcinoma 
of cervix uteri (Winterton), 
912 (Abst.) 

evipan sodium or narconumal for in- 
travenous anesthesia in (Sam- 
uel), 1074 (Abst.) 

Surgical considerations in total hyster- 
ectomy and cholecystectomy 
(Diaz and Anido), 360 (Abst.) 
instruments, history and evolution of 
(Thompson), 169 (B. Rev.) 

Syntropan, observation on, on length of 
labor (Cron, Banner, and 
Hovls), 295 

Syphilis control, serology in (Kahn), 165" 
(B. Rev.) 


T 

Taber’s cyclopedic medical dictionary 
(Taber and associates), 170 (B. 
Rev.) 

Tachycardia, fetal, during labor (Lund), 
636 

Teratoma, cystic, infected by Eber.thella 
typhi (Duran), 727 (Abst.) 
Test, colostrum intradermal, for diagnosis 
of pregnancy (Allen and Don- 
aldson), 208 

histidine (Kapeller-Adler); in diagnosis 
of pregnancy (Goodfriend and 
Daniel), 140 

Testicular tubular adenoma in two sisters 
(Novak), 856 

Testosterone propionate, clinical evalua- 
tion of, in dysmenorrhea and 
menometrorrhagia (Jacoby and 
-Rabbiner), 697 

Tetanus, neonatal, etiology of (Taricco), 
1071 (Abst.) 

Texas Association of Obstetricians and 
Gynecologists, roster of, 182, 730 
Thrombocytopenic purpura (Phythyon 
and Lartz), 715 

Thyroid substance , (Hamblen) , 159 
Thyrotoxicosis (Ross), 501 
Torsion of uterine adnexa in childhood 
(Neel and Virnig), 326 
Toxemia, relation of excessive water to 
(Chesley and Chesley), 749 
Toxemias, hypertensive, of pregnancy, 
management of (Mussey, Hunt, 
and Sluder), 230 

of pregnancy, blood nucleotides in preg- 
nancy and in (Bonsnes and 
Stander), 827 

cerebral complications occurring in 
(Parks and Pearson. Jr.), 774 
classification of, new, application of, 
(Williams and Weiss), 2 
Toxemic pregnancy, normal and, ante- 
cubital and femoral venous pres- 
sure in (McLennan), 568 
edema of, relationship of estrogens 
and progesterone to (Taylor, 
Jr., Warner, and Welsh), 547 
Toxoplasmic encephalomyelitis (Paige, 
Cowen, and Wolf), 178 (Abst.) 
Transactions of Pacific Coast Society of 
Obstetrics and Gynecologj' 1941, 
904 (B. Rev.) 

Tratamento Das Fistulas Uro-Genitais 
pela Pldstica do Desdobramento 
(Rudge), 904 (B. Rev.) 
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origin, 


Trichomonas tenax (buccalis). implai^a- 
tion of, into human vagina (Feo 
and Stabler), 529 

Tubal and uterine jnsumation, 1U</ 
(Absts.) . 

pelvic masses of, acute inflam- 
matory, treatment of, by ionto- 
phoresis n-ith acetyl beta methyl 
choline chloride (Craig and 
Kraff), 96 

pregnancy associated with tubal tuber- 
culosis (Shannon and Heller), 
347 

sterilization, pregnancy after (Carring- 
ton and Bullitt), 892 , , , 

tuberculosis in association with tubal 
pregnancy, 347 

Tuberculosis, tubal, in association with 
tubal pregnancy. (Shannon and 
Heller), 347 

unsuspected, during pregnancy in negro, 
problem of (Tucker and 
Bi^ant), 678 

Tumors, benign, of ovary associated with 
ascites and pleural effusion 
(MacFce), 724 (Abst.) 

Brenner, grooved nuclei of. and AVal- 
thard cell islands, nature and 
significance of (Arcy), 614 
of ovary complicating pregnancy 
(Rogers), 896 

granulosa and theca cell, of ov.ary 
(Traut and Marclietti), 726 
(Abst.) 

Krukenberg (Copland and Colvin), 59 
mveloid. of ovaries (Samniartino and 
Herrera), 726 (Abst.) 
of chorion, hydatidiform mole and as- 
sociated (AVilliams), 432 
ovarian (Geist), 902 (B. Rev.) 
atlas of (Barzilai), 901 (B. Rev.) 
management of. in elderly women 
(Goldsmith, Jr.), 518 

Twin pregnancy, short, cord in, normal 
infant and sympus monster with 
(Hirsch and Hirsch, Jr.), 889 


. U 

Ulcer, gastroduodenal, deaths from per- 
foration and hemorrhage of. 
during pregnancy and puer- 
iierium (Sandweiss, Podol.sky, 
Saltzstein, and Farbnian), 131 

Umbilical cord. Intestinal tissue in (Bart- 
lett and Mar.shak), 1046 

Unengaged vertex in full-term prinilparas 
(Taiiiis and Clahr), 39 

Urethra and vesical neck, anatoiiiy of 
(Counseller), 480 

dilatation of, for irritable vesical neck 
(Potter), 708 

Urinary estrogens in normal mcnstru.al 
cycle and in essential dysmenor- 
rhea (Smith, Smith, and Schil- 
ler), 1.5 

in pro-eclariipsla, effect of vcr.atruin 
viride upon (Smith. .Smith, and 
Gauld). 23 

incontinence in women (Counsellcr). 
4 79 

Urologic diseases of pregnanev (Ciiib- 
tree), 162 (B. Rev.) 

1 terino action, inhibitor CWhitehou.so). 

, 1074 (Ali.st.) 

adnexa, torsion of. in childhood (Keel 
and Virnig). 326 

and ovarian function, index of. evalua- 
tion of pregnanediol complex as 
(.^^legler and Bauer). 277 
ami tubal contractions by kymographic 
'•rotubal insudlatioh (Rubin), 


ut 
419 

in.siiniation. 1072 (.Vb.'-t.-^.) 
bleeding associate,! witli 'e,s.s,.ntial liv- 
perti-nslon (Rongy and keicy). 


.392 

wltli fibroids (Bongv 

with pelN'ic lacerations 
Selcy), 393 


and Pcley), 
(Rongy and 


Uterine, bleeding — Cont’d 

benign, radium therapy in (Rongy 
and Seley), 390 

dysfunctional, irradiation to, low- 
dosage, pituitary gland anti 
ovaries in (Reidenberg), 971 
effects of estrogenic therapy upon 
(Hamblen, Hirst, and Cuyler). 
516 ■ . 

cervi.x and vagina, absorption of pro- 
tein from (Rosehzweig and 
Walzer), 286 

muscle, chorionic villi retained and en- 
closed in (Borras et al.), 720 
(Abst.) 

prolapse, operations for, Richardson 
composite, a niisnomer, 1068 
(Correspondence) 

Richardson composite operation for 
(TeLinde and Richardson, Jr.), 
29 

rupture after previous cesarean section 
(Kahanpwa), 215 (Abst.) 

tamponade (Schwartz and Richards). 
240 

veins, extensive filling of, with iodized 
oil during hysterosalpingography 
(Stampfel), 1073 (Abst.) 

Uterosalpingography (Gerin-Lajoie), 1073 
(Abst.) 

Uterotubal insufflation, uterine and tubal 
contr.actions bv kymographic 
(Rubin), 419 

Uterus, adenocarcinoma of, effect of pro- 
operative i r r ,a d i a t i o n on 
(Schmitz, Sheehan, and Towne), 
377 

carcinoma and sarcoma in same (IVat- 
son), 1025 

treatment and sequelae of (New- 
comer), 910 (Abst.) 

didelphys with endometriosis (Mc- 
Donald), 1038 

human, contractions of, during men- 
strual cycle (Henry and 
Browne), 927 

motility of, effect of progesterone and 
posterior pituitar.v c.xtract upon 
(Henry .and Browne), 927 
response of, to epinephrine (Brown 
and AVilder), 659 

pregnant, repented secondary rupture 
of (Pettit), 334 

retroflexion .and hyperantoflexion of 
(D.ancff), 360 (Abst.) 

retroverted. operation for (Rendle- 
Short), 358 (Ab.sl.) 

.sarcoma of (Bosse and Stanton, Jr,). 
262: (Randall), 445 
degenerating fibroblastic, complicat- 
ing pregnanc.v (Igna and 
Mitchell), 303 


Vagina, absent, evolution of treatment fi 
(.Frank), 359 (Abst.) 
and uterine cervix, absorption of proto 
from (Roscnzwcig ami tValzer 
2S 6 

Iniplantjition o f TrJcliomonn.’^ lonn 
Oniccahs) into (Feo and Sta! 

Vagina! bleeding, association of. to o 
ganic p.atiioiogy and endometri! 
pattern in decades before mem 
pause (Milieu and Sliepard) .y; 
(Dulra). 72(1 (Abst.) 

'■ry of six months' living ebi: 
.•liter supravaginal hv.stereclon 
J’'>'>'.TS. Cre...ei. and t;iass 

eiiterocele. post'rlor (Pbaneuf). tea 
flora In children (liard.v), 9.7 (Abst 
glfcogen index as b.asis for lium'! 
.'.ssay (M.ack), 411 

bysterectomy in treatment of gvi, 

(Malt.son 

oos (Ab.st.) 


cysts 

tlellv. 
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Vaginal — Cont’cl- 

smears, staining, new method of, es- 
trogen ■ functions based on 
(Mack), 402 

Vaginitis and cervicitis, Plaut-Vinccntls 
(Weinstein), 136 

glycopenia in, and febrile conditions 
(Mack), 409 

gonococcal (Cohn, Steer, and Adler), 
173 (Abst.) 

treatment of (Allen and Baum), 246 
A'^asa previa (Vogt, Jr.), 1044 
Vascular changes in toxemias of preg- 
nancy (Parks and Pearson, 
Jr.), 776 

A'^asomotor symptoms associated with 
climacteric, (Ross), 501 
A^’enous pressure, antecubital and femoral, 
in normal and toxemic preg- 
nancy (McLennan), 568 
Veratrum viride, effect of, upon urinary 
estrogens in pre-eclampsia 
(Smith, Smith, and Gauld), 23 
A'’ersions, cephalic, in treatment of breech 
presentations (Ryder), 1004 
Vertex, unengaged in full-term prlmiparas 
(Tamis and Glahr), 39 
A'^esical neck and urethra, anatomy of 
(Counseller), 480 

irritable, dilatation of urethra for 
(Potter), 708 

A^'esicovaginal fistulas, operations on 
(Sunde), 360 (Abst.) 

Vinbarbital sodium for obstetric amnesia 
and analgesia (Bernstine and 
Prince), 851 

A''itamin ; 

A and D and cervical erosion (Ohkusa), 
050 (Abst.) 

B in heartburn of pregnancy (Hart), 
120 

C in abortions associated with blood 
dyscrasia, 363 (Correspondence) 

K and prelacteal feeding, prothrombin 
deficiency in newborn as af- 
fected by (R i c h d o r f and 
Kearney), 1070 (Abst.) 

K, effect of. and whole blood on pro- 
thrombin deficiency of newborn 
infant (Willumsen et al.), 178 
(Abst.) 


A'itamin K, effect of — Cont’d 

upon blood prothrombin (Ross and 
Malloy), 179 (Abst.) 
upon hemorrhagic disease of new- 
born (Ross and Malloy), 179 
(Abst.) 

relationship of hypoprothrombinemia 
neonatorum to (Rouhunk et 
al.), 17.9 (Abst.) 

A'’omiting of pregnancy (AVilliams and 
AA'^eiss), 12 

Vulva, benign papillarj' epithelioma of 
(Ehrlich and Horowitz), 879 
carcinorha of (Cosbie), 910 (Abst.) 
primary (Eerven), 910 (Abst.) 
Vulvovaginitis, gonococcal (Cohn et al.), 
173 (Abst.) 

prepubertal, treatment of, with new 
synthetic estrogen (Russ and 
Collins), 175 (Abst.) 

AV 

AValthard cell islands, and grooved nuclei 
of Brenner tumors, nature and 
significance of (Arey), 614 
AA'^ar gases (Jacobs). 168 (B. Rev.) 
AArashington Gynecological Society, roster 
of. 182, 730 
transactions of, 908 
AVater ' measurements, extracellular, in 
pre-eclampsia (Chesley and 
Chesley), 748 

retention, pre-eclampsia in patients 
with, salt restriction and fluid 
intake in prophylaxis against 
(Chesley and Annitto), 961 
AA'^eight gain in pregnancy and its rela- 
tion to weight of infants and to 
length of labor (Kerr, Jr.), 950 
AWsconsin Society of Obstetrics and Gyrfe- 
cologj% roster of, 182, 730 


X 

X-ray plates. Caldwell-Moloy, direct 
measurement of (Graber and 
Kantor), 112 


■ C'' ' 



WILLIAMSON AND GOLDBLATT : LATZKO EXTRAPERITONEAL SECTION 105 

its middle by blunt dissection. The full field of operation is now in 
view and the peritoneal reflection should next be sought for and cap- 
fully inspected. The distended bladder fills the lower half of the in- 
cision (Pig. 1). The posterior rectus fascia and the fascia vesicae are 
now carefully opened with scissors along the left lateral wall of the blad- 
der. These* are not found as two distinct and separate layers, but 
rather as several layers of varying* thickness which must be cut through 
before the bladder proper is reached. With a little experience this is 
readily recognized. These layers are then separated vertically by using 
the index finger of each hand for a blunt dissection, which is continued 
completely around the left lateral wall of the bladder to its posterior 
aspect, thus bringing the lower anterior uterine wall into view. Tlie 
bladder is now emptied, by lowering the reservoir and clamping the long- 
tube, and retracted far to 'the right by the use of a wide curved retractor, 
preferably the large curved blade of the usual Balfour type. A thin 



Fig. 2. — The bladder is emptied and rctraeted underneath the Balfour blade. Lower 
uterine segment is exposed. Peritoneum above. 


layer of endopelvic fascia on the anterior surface of the uterus now 
comes into view. This thin layer of fascia is now incised vertically and 
the real peritoneal fold at the upper end of this fascia is pushed upward 
with it. Occpionally, especially if the patient has not been long in 
labor, the peritoneal fold comes down very low on the posterior aspect 
of the bladder, almost to the anterior lip of the cervix, and may be ac- 
cidentally opened instead of the endopelvic fascia. This fascia* should, 
therefore, be carefully inspected liefore the incision is made (Pig. 2). 
The uterus is incised by a vertical incision, but we have found that bv 
curving the incision upward so that it is somewhat erescentric in out- 
line, a much larger opening can be obtained for the extraction of the 
infant. Tlic baby’s head is now delivered liy the use of the forceps, or 
b\ the posterior blade oi the Barton forceps as a vectis, witli the .sympliy- 
sis as a fulcrum. One cubic centimeter of pituitrin is now in.iected sub- 
cutaneously; also 1 e.c. of ergotratc is usually given. As many of our 
babies have been quite large, we have had some difficulty occasionally 
with their extraction, but this has never been serious. 

^ The placenta usually presents it.sclf in the wound spontaneously and 
IS slowly extracted by making slight traction on the umbilical cord. 
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ir t]ic Uterus sliows a tendency to relax or if tliere is excessive bleeding, 
It IS packed Avitli ten or more yards of plain 2 inch gauze, half of whicli 
IS removed in twenty-four hours and the remainder in fort 3 ’--eiglit hours, 
dhe uterine incision is sutured in two lajmrs, tlie first a double No. 1 
chromic catgut continuous in the muscle, and the second a single con- 
tinuous No. 1 ehromie catgut of the Cmsliing type in the fascia. The 
wound is now inspected and anj’’ bleeding points caught and ligated. 
The bladder is then refilled to make certain that it has not been aeei- 
dentallj^ injured, and the peritoneum is also carefully inspected for 
any accidental openings. A Penrose drain is inserted behind the bladder 
over the uterine incision. Recently’’ avc have been placing from 4 to 12 
Gill, of sulfalhiazole poivder behind the bladder over the uterine incision, 
prior to placing the drain. The bladder is alloived to fall back in its 
natural place and is not sutured into position. The rectus muscle is ap- 
proximated with a few interrupted No. 1 plain catgut sutures and the 
fascia is sutured with a continuous No. 1 chromic catgut. The skin is 
closed with either silkAvorm-gut or Michel clips. Retention sutures are 
used by some of us. The catheter is allowed to remain in situ for tv^entj^- 
four houi's, being attached to a drainage bottle. The wound lias to be 
dressed after twentj^-four hours, as there is usually eonsidei’able sero- 
sanguineous drainage during this period. It is greatlj’- diminished in 
the next twenty-four hours. The Penrose drain is shortened in forty- 
eight hours and removed in seventy-two hours. 

Analysis of Cases 

Age. — Fifteen of our patients ivere thirty years of age or over, the 
oldest being a primigravida, age 40; tlie remaining ten varied in age 
from 21 to 30. 

Paritij. — ^All patients, ivitli one exception, a para I, ivere primigrav- 
idas. 

Temperature at the Time of Operation. — Eight of our patients had a 
temperature of 100° F. (37.7° C.) or over at the time of operation, the 
maximum being 104.4° F. (40.2° C.). 

Period of Gestation. — All patients were at term, ivitli one exception, 
thirty-five Aveeks’ gestation. 

Cultures From Uterus or Placenta. — Cultures Avere made in 10 eases 
but in none Avas the beta liemolytic streptococcus found. 

Injuries to Peritoneum or Bladder. — In eight instances tlie pez’itoneal 
cavity Avas accidentally opened, but in each instance the rent Avas im- 
mediately repaired Avith fine plain catgut. There Avere no injuries to 
the bladder. Beginning in 1941 in four cases sulfathiazoie or sulfa- 
nilamide Avas used, in amounts vaiying from 4 to 12 Gm., the latter 
amount being used in the patient Avith a temperature of 104.4° F. 
(40.2°C,) at the time of operation. < 

Morbidity. — The morbidity standard Avhich Ave have employed is a 
rise of temperature to 100.4° F. (38° C.) or over at any time excluding 
the first seventy-tAVO hours after operation. By this standard fourteen 
patients Avere nonmorbid. The causes of the morbidity in the remaining 
cases Avere as folloAVs : 

1 Temperature varying from 100° to 102° F. (37.7° to 39.9° C.) 
eighth to nineteenth dajL Thrombophlebitis right femoral vein, dis- 
clfarged tAventy-ninth day. 
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hvei’ccl, lliore was one stillbirth, the baby being known to be dead at the 
time ol the operation, and one fetal death, the latter being a baby upon 
wJiom a Jorcejis delivery had been attenpited. It died shortly after birth 
ot a cerebral hemorrhage Qiroved at autopsy). The smallest was de- 
livered by a breech extraction and suffered a slight injury to the right 
leg from the traction upon this extremity. 

Private and Ward Patients. — Of the 25 patients operated upon, 21 
were private paticnls and four were service patients, although the 
service patients constitute about 40 per cent of all the patients delivered 
at the hospital. 

Operatiiifj Time. — The operating time varied from thirty to seventy- 
five minutes, the average time licing forty -five minutes. 

Transfusions. — Four patients were transfused immediately after op- 
eration. 

Classification of Pelves. — In thirteen instances the pelvis was stated 
to be ample. Six patients were x-rayed by the Caldwell-Moloy method. 
The final classifications of the pelves were as follows : 


Clinicully 


By x-ray 


{ Ample It! 

.Simple flat 2 

Funnel (male) 3 

Generally contracted 1 


19 

'.Small gynccoid 2 

Android 1 

-( Android flat 1 

xVntliropoid 1 

-Asymmetrical 1 


6 


Operators. — Twenty-four of the patients were operated upon by five 
members of the obstetric staff, the remaining patient by the attending 
gynecologist. 

Blood Loss. — The blood loss wms estimated in eacli instance. In only 
seven instances was it considered to be 500 c.c. or over, the highest being 
1,200 c.c. in one instance. 

Packing. — In 13 instances the uterus was packed. 

Wound Infections. — In only 3 instances were tliere wound infections 
of any gravity. 

Postoperative Distention.- — The convalescence from the operation iras 
remarkably smooth in every instance, undoubtedly due to^ the extra- 
peritoneal character of the operation. Postoperative distention was de- 
scribed as marked in only four instances, in only 2 of which was suction 
treatment required (Wangensteen). 

Catheterization . — At first we allmved the catheter to remain in the 
bladder several days but recently we have been removing the catheter 
within twenty-four hours. In no instance have we had to resort to 
catheterization, and there has been a marked absence of bladder symp- 
toms. 

Summary 

Our results with 25 Latzko extraperitoneal operations have been 
^ratifying. We realize that the operation competes with (1) delivery 
per vaginam usually by difficult instrumental delivery, extensive lacera- 
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2. Temperature varjdng from 100° to 103.6° (37.7° to 39.6° C.) 

until tAventy-first day. Thromboplilebitis right cubital and left femora 
vein. Wound infection. Discharged thirtj^-first day. 

3. Temperature varying from 100° to 102.6° F. (37.7° to 39.2 C.) 
for six days. Wound infection. Discharged eighteenth day. 

4. Temperature 103° F. (39.4° C.) day of operation, 100° to 103.6° h . 
(37.7° to 39.6° C.) for six daj^s. Endometritis. Discharged fourteenth 

5. Temperature varying from 98.6° to 101° F. (37° to 38.3° C.) for 
eight days. Endometritis. Discharged fifteenth day. 

6. Temperature varying from 100° to 102° F. (37.7° to 38.9° C.) for 
sei^en days. Endometritis. Discharged twenty-first day. 

7. Temperature varying from 100° to 102.6° F. (37.7° to 39.2° C.) for 
ten days. Endometritis. Discharged fourteenth daj’’. 

8. Temperature varjdng from 98.6° to 101.6° F. (37° to 38.6° C.) for 
seven days. Endometritis. Discharged seventeenth day. 

9. Temperature varying from 99.6° to 102° F. (37.5° to 38.9° C.) for 
tAvelve days. Endometritis. Discharged twentieth day. 

10. Temperature Amrying from 98.6° to 103.6° F. (37° to 39.6° C.) for 
eighteen days. Severe Avound infection. Discharged tAventy-fifth day. 

11. Temperature varying from 98.6° to 100.4° F. (37° to 38° C.) for 
seven days. Thrombophlebitis left femoral vein. Discharged twenty- 
second day. 

Length of Stay in Hospital. — Nineteen patients Avere discharged _be- 
t.AA^een the eleventh and eighteenth days. Six remained in the hospital 
from eighteen to thirty-one days. Only one remained thirty-one days 
due to a thrombophlebitis of the right cubital vein folloAving intravenous 
therapy. 

Hours of Labor. — Except for one patient aaIio Avas in labor only nine 
hours, all had been in labor from nineteen to seventy-eight liours, and of 
these, 16 had been in labor thirty-six hours or more. The membranes 
were intact in only tAAm instances, and in the remaining 23 the membranes 
had been ruptured from tA\'o hours to eleA’’en days. 

Condition of Cervix. — Dilatation of the ceiwix A'aried from 1 finger, 
as in tlie case AAuth severe amniotic sac infection Avith a temperature of 
104.4° F. (40.2° C.) , to full dilatation. In the majority of eases, hoAA'CA'er, 
after prolonged labor Avitli ruptured membranes, tlie cerAux Avas partially 
dilated (2 fingers) and AAms described as thick, rigid, or edematous in 15 
instances. 

Rectal and Vaginal Examinations. — Rectal examinations AA'cre done 
in all cases, the number Amrying from one to thirteen. One or more 
Auginal examinations Avere done in 19 cases, the maximum number being 
four, in a patient upon Avhom forceps deliA’ery liad been attempted. 
Forceps deliveiy had been attempted in three instances and the insertion 
of a 1' oorhees bag had been employed in one instance, a breech presenta- 
tion Avith ruptiu’e of the membranes for a long lime and no laboi’. 

Position. — It is interesting to note that in IS instances the position 
AA’as occiput pasterior or transA^erse. In three patieiits the breech pre- 
sented and in only four instances A\'as the position anterior. 

Weights . — TJ)e smallest baby A\-eighed 4 pounds (2,220 Gm.) ; the 
largest pounds (4,475 Gm.). 

Deaths (Fetal). — Tlic operation A\-as done ten times in the interest of 
the baby and in all, except one knoAvn intrauterine fetal death, the in- 
terests of the baby and mother Avere paramount. Of the 25 babies dc- 
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tjpc operations. In a ten-year period to Jan. 3, 1942, ive Jolirered 53,010 women. 
Tlicre were 171 deaths or 0..34 per cent. In this number tliere were 1,432 cesarean sec- 
tions, an incidence of 2.07 per cent. There were 28 deatlis, a mortality of 1,9 per 
cent. Two liundrcd and oiglity-.six extraperitoncal operations were performed of dif- 
ferent types, with 4 deatli.s, or 1.74 per cent. One hundred and ninet3--tn'o operations 
of tlio .supravesical tj-pe wliich I described were performed, witli 2 deaths or 1.04 per 
cent (no morlalit^v corrections). 

It is evident from tlie foregoing that we arc in accord with Drs. Williamson and 
Goldblatt concerning (he .safclj’ and utilization of anj’ good extraperitoncal operation 
for actually or potentially infected patients. 

DK. WILLIAItl E. STUDDIFORD. — We have restricted extraperitoncal operations 
at Bellevue Hospital to cases in which veiy definite indications are present. I have 
reviewed our cesarean sections for the past five j'cars. There were 1G4 sections per- 
formed during (hat period among 7,.5S0 obstetric patients, an incidence of 2.2 per 
cent. The general maternal mortalitj- during tiiat time was 2.9 per thousand. Five 
patients died following cesarean section, a inortalih' rate of 3 per cent, 30 times 
greater than the general mortalitj-. Of these cases, 84 were operated upon, most of 
tliem following tlie onset of labor, b}‘ transperitoneal low flap cesarean section through 
the lower segment. In (liis group tlicre were two deaths, a mortality of 2.4 per cent, 
but one of those fatalities was in a patient with carcinoma of the rectum, who died 
fourteen days following the operation. At autopsy it was found that her death was 
in no waj’ related to the operation. That leaves one death in this group and a cor- 
rected mortalitj' of 1.2 per cent, which is comparable but slightlj' more than the 
mortality which Dr. Waters has reported for extraperitoneal operations. Furthermore, 
in studjdng the single remaining fatal ease it was found that the patient had had 
cj’clopropanc anesthesia, that a tightlj' contracted uterus prevented dislodgment of 
the head from the pelvis, and th.at the operator extracted the baby as a breech, ex- 
tending the lower segment incision into the body of the uterus. If this had been 
done with an extraperitoncal operation, the same disastrous result might well have 
been expected. 

There were 67 classical operations with only' one death, a jnortality of 1.5 per cent. 
This case was one of complete separation of the placenta before term, with a long, 
thick cervix, and I doubt wliether we would have thought of attempting the extra- 
peritoneal route. This patient died of peritonitis, for which we were unable to assign 
a cause since she did not have ruptured mcmbr.anes and was not in labor. 

Ten of these cases had a Porro operation with no deaths. I would disagree 
with Dr. Waters as to discarding that procedure. Two of these patients had ruptured 
uteri. One patient with 3 living children had a contr.action ring with a dead fetus 
and an infected uterus. One was a patient with a placental separation, in -which 
the uterus did not react. Three had large fibroids, in one instance the tumor weigh- 
ing 16 pounds and the baby 6% pounds. One was a hydatid mole in a woman of 40 
years, who was six and one-half months pregnant. One had a macerated fetus with 
an infected amniotic sac, again a woman of 40 who had four living children. Re- 
peated effort to induce labor had failed. 

Finally the group of extraperitoneal sections number only 3, one by the lateral 
approach and two bj' the supravesical approach. There were two deaths in this group. 

I think it may be worth while to say a little about the two patients who died. Both 
of them -were in labor for several days, had antepartum fever and were seriouslj' 
sick. One patient, operated upon bj' the supravesical approach, died of an ex- 
sanguinating hemorrhage occurring immediately after the extraction of the fetus, the 
uterus being completely atonic. I believe that in this case it is probable that the 
only operation which would have met with success would have been a Porro. In 
the second case the peritoneum was accidentally entered, but it was sutured before the 
uterus was opened. The patient developed an extensive wound infection; the entire 
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tion. of the soft parts and probable fetal death, (2) a low flap trans- 
peritoneal cesarean section, and (3) a Porro cesarean section. As we 
review our eases no doubt some of these patients could have been de- 
livered by a low flap cesarean section, but the risk to the patient s life 
would have been, in our opinion, greatly increased. Some of these pa- 
tients could have been successfully treated by a Porro operation, but 
that would have meant the loss of the childbearing function in a primi- 
gravida. On the other hand, we have found this operation to be of the 
greatest value for patients when it is desirable to give a true test of 
labor; Avhere tentative attempts at instrumental delivery have been made, 
or, when during the course of labor, with ruptured membranes, a se- 
vere amniotic infection becomes manifest more or less suddenly. It has 
been a source of satisfaction to us to feel that our patients could sur- 
vive and that the postoperative course would be quite smooth, and that 
the baby has a much better chance of survival. In the type of patient 
upon whom the operation was performed no other obstetric procedure 
could give us this confidence as to the outcome of both mother and baby. 
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Discussion 


DR. EDWARD G. WATERS. — We do the Latzko operation at the Margaret Hague 
Maternity and about one out of five of our extraperitoneal ce.sarean sections is still 
done by that approach. 

There are really only two extraperitoneal approaclies to the lower uterine seg- 
ment. One is the paravesical approach which was first proposed by .Joorg in 1809, 
and first attempted by Ritgen, and afterwards most effectively by Latzko, to wliom 
major credit for that typo of approach should bo given. While Latzko ’s abdominal 
approach is unique, a paravesical approach had been proposed and attempted a 
centurr earlier, but Ids oper:\tion is by f.ir the best of the paravesical operations. 

The supravesical approach was proposed by Physick to Dewees but never per- 
formed by cither. However, it was unsucco.ssfully attempted by .Sellheim and by 
Prank who missed the “anatomic jdane. ’’ 

Tlie extraperitoneal operation is an old .Mory in Europe. As a mutter of fact, 
I was rather surprised to find that Bmmn and Doederlcin com})ilod 444 extra- 
peritoneal approaches to the lower uterine segment with a mortality of about o.O per 
cent, which is excellent. That was some vears ago. 


Our opinion is based upon the fact that wo have done tnore than 200 extra- 
peritoneal ce.sircan sections of the type 1 de.ccrilted with but 2 deaths. For potentially 
ami actually infected cases, the mort.ality is lower than our general mort:ility for over 
1,;)00 I c-s.ire.in st'ction."- of all types. It is lower than :iny apprc<*iable series rejmrted 
on Porro operations. It is somewhat lower than in our own experiences with Latzko 



DIRECT MEASUREMENT OF OALDWELL-MOLOY X-RAY 

PLATES 

E. A. Graber, AND H. I. Kantor, M.D., New York, N. Y. 

'\^-RA\ pelvimetry is assuming increasing importance as an aid in the 
scientific ])ractiee of obstetrics. It is helping in making labor safer 
because it permits one to estimate pelvic capacity and also to anticipate 
the mechanism of labor in the majority of cases. 

Thoms has stated, “The older methods of estimating pelvic capacity 
are unreliable even in experienced hands, and the loss of a bab.y through 
untimely operative procedures, or of a mother through delayed cesarean 
section may occur in these same hands as a result of inexact knowledge 
of pelvic capacity.” Although there is no doubt that trained ob- 
stetricians gain a great deal from the eliiiieal evaluation of the pelvis, 
they have now accepted the fact that x-ray assistance in diagnosis should 
not be neglected. 


The wox’k of Caldwell and Moloy in the interpretation of pelvic archi- 
tecture is one of the groat contributions to the field of obstetrics. If a 
hospital -has a precision stereoscope and a technician trained to take the 
required films, this method of comparing the relative sizes of the pelvis 
and the fetal head is the most scientific at our disposal. 

Some obstetricians study only ai-ehiteeture and consider measuring the 
pelvis unnecessary. We believe that measurements present additional 
information especially important in the borderline pelvis. If the ob- 
stetric conjugate, for example, is less than 9 cm., a difficult delivery may 
be anticipated even in a true gynecoid pelvis. Although Heaton has 
shown that the number of absolute contractions is relatively small, the 
number of borderline pelves is comparatively large. This type which 
so often presents a serious obstetric problem can best be evaluated by 
clinical examination and x-ray study of both architecture and measure- 


ments. 

The limitations of x-raj^ pelvimetry have long been recognized. It 
should never be regarded as replacing clinical examination, mature judg- 
ment, and obstetric experience. The science and art of obstetrics cannot 
be reduced to a mere mechanical process. There are too many factors 


which cannot be translated into mathematical terms. 

We believe that measurements should be to obstetrics what a leucocyte 
count is to the “surgical abdomen.” If they conform with the clinical 
picture, thej^ present additional support for the treatment to be followed. 
On the other hand, if a test of labor is indicated on the basis of the ob- 
stetrician’s clinical judgment, the measurements should not deter this 


procedure. 
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abdominal wound broke down, the muscles and fascia sloughed and about five days 
postoperatively she developed generalized peritonitis. 

I would like to emphasize that it is probable that this tj'pe of operation, even with 
its extraperitoneal approacli, has certain dangers in severely infected patients and^ 
should not be regarded as one to be undertaken with complete safety regardless of the 
condition of the patient. 

DR. WILLIAM LATZIfO.— Thirty-four years ago when I first performed and 
published the extraperitoneal cesarean section, the classical type of procedure was 
limited to absolutely clean cases. The extraperitoneal section aimed at the extension 
of the indication to potential!}' infected cases without too great a risk. But I 
learned from the articles published by American obstetricians that it was possible 
to extend this indication moreover to cases which were not only potentially but 
actually infected, as proved by bacteriologic examinations or by clinical symptoms. 
This was a risk which neither I myself nor other European obstetricians had dared to 
take. 

I would like to state that, in my opinion, this extension of the indications has 
been the greatest step forward in the whole question. I believe that no modification 
of the operative technique can equal the progress wliich has been made thereby. 

DR. ERWIN P. SMITH. — A majority of obstetricians today feel that an extra- 
peritoneal cesarean section well done by a competent operator is safer than a 
transperitoneal procedure. . • 

From my experience in approximately 50 true extraperitoneal cesarean sections, 
as distinguished from, and not to be confused with, the peritoneal exclusion operation, 
which I published, I have found that the postoperative comfort of the patient in 

most of these cases, especially the electives, has been decidedly better as compared to 

that of my concurrent classicals and low flap operations. 

The sulfonamides should make it doubly safe in infected cases. Tlierefore, it has 
been my policy to use the extraperitoneal technique in every cesarean section, unless 
contraindicated, and thereby give the patient the benefit of this postoperative com- 
fort. 

DR. HERVEY C. WILLIAMSON. — We have done four more Latzko type opera- 
tions since this paper was prepared. IVe gave no ‘statistics for the French Hospital 
on the total number of cesarean sections. In the first 7,500 deliveries there were 

305 cesarean sections of all types with but two maternal deaths. One was a patient 

witli severe toxemia. She died the next day of a cerebral hemorrhage and, curiously, 
an autopsy showed typical eclampsia. The other patient died of peritonitis. 

We agree with Dr. Burns and have reserved this operation for patients long in 
labor. We also agi-ee with Dr. Studdiford that some of these patients could un- 
doubtedly have had a flap operation. However, we feel, as Dr. Smith does, that this 
operation is safer and that the patients have a smoother convalescence. 

I have seen Dr. Waters do his operation. It seemed to me that if we freed the 
upper left hand angle of the bladder a little more and curved the incision trans- 
versely instead of vertically, we would be doing the same operation. Our approach 
however, is slightly different. ’ 



Table I. Correction Table for Distortion 
Measurement From Plane to Baseline op Ruler Image op Later,vl Film 
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The folio-wing measurements are genei'ally accepted as borderline for 
the passage of the average size baby : 


Obstetric conjugate 
Interspinous 

Posterior sagittal of midplane 

Bitroclianteric 

Posterior sagittal of outlet 


8.5'9.5 cm. 
8.5'9.5 cm. 
4 cm. 
8.5-9.0 cm. 
6 cm. 


The following measurements indicate absolute contraction for passage 
of an average size baby ; 

Obstetric conjugate 8-8.5 cm. 

Interspinous 8 cm. 

Posterior sagittal of midplane 3. 0-3.5 cm. 

Bitroclianteric 8 cm. 

Posterior sagittal of outlet 5 cm. 

Many find it difReult to measure accurately the planes of the pelvis 
through the stereoscope. Variations of centimeters in the readings of 
several obstetricians for the same films have often been noted. 

We, therefore, sought a method to act as a cheek which would not de- 
pend on individual ocular differences. This was accomplished by modify- 
ing the procedure introduced by one of us (Graber) to apply to films 
taken with the Caldwell-Moloy technique. It has the added advantage 
of not necessitating the use of a precision stereoscope. Any available 
type is suitable for the study of architecture and measurements are taken 
directly from the x-ray films. 

The routine method of taking Caldwell-Moloy films, is followed. The 
onty additional equipment necessary is a metallic ruler 18 cm. long which 
has been notched at i/o cm. intervals. This is placed between the pa- 
tient’s buttocks when the lateral plate is taken. 

The measurements of all midline diameters directly on a ruler placed 
in the midline is obvious and has been utilized in many of the advocated 
methods of x-ray pelvimetry. 

Determination of transverse measurements is based on the geometric 
theorum “In similar triangles, the bases hear the same relationship to 
each other as do the altitudes.” 


Technique 

Inasmuch as the metallic luler lies in the midline, its image on the 
lateral film will be distorted (enlarged) in the same pi’opoi’tion as are 
all midline measurements. To measure any anteroposterior diameter, the 
distance between its landmarks is taken, transposed to the image of the 
ruler and the true measurement is obtained. In Fig. 1, AB measured 
in cm. on the ruler image gives the reading for the true conjugate, CD 
the posterior sagittal of the midplane, and ED the posterior sagittal of 
the outlet. 

For the transverse measurement of any plane, measure the distance in 
centimeters between its landmarks directly from one of the antero- 
posterior (stereoscopic) views (Fig. 2). These transverse diameters of 
the inlet {MN), midplane {OP), and outlet {B8) lie at different di.s- 

tances from the x-ray tube and the degree of distortion for each is differ- 
ent. 
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It may be noted tliat rotation of Die pelvis in tlie anteroposterior view 
in jy result m an error of 01 to 0.2 em., but this is not of obstetric sig- 
nificance. We have checked this method and have found it accurate to 
u.o cm. or less. 



In conclusion, we should like to emphasize the fact that the pelvis is 
only one of the factors in the process of labor. The others cannot be 
replaced by numerical equivalents, and therefore the correct mathe- 
matical answer may not lie the correct obstetric solution. Nevertheless, 
we believe that x-ray mensuration of the pelvic planes is a valuable aid 
in the practice of obstetrics. 
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GUABER AND IvANTOR*. CALiPWEEL-MOLOY X-RAY PLATES 

To determine the degree of distortion of each, the lateral view is again 
consulted. A true baseline is drawn parallel to the edge and just 
touching the outer border of the sacrum {GH). A line is then drawn 
from a point between the ischial spines perpendicular to the true 
conjugate (OF). The point of crossing divides this conjugate into an- 
terior and posterior sagittals and represents the loeation through which 
the transverse of the inlet plane ivill pass. The shortest distance from 
this point to the baseline (FJ) is measured on the ruler image for cor- 
rection. 


V.' .A?-*-, 








- • 




A . 


-m 


O'^stetric conjugate; CD, posterior sagittal of niidplane ; DD, Posterior 
sagittal of outlet ; Off, baseline parallel to film edge toucliing sacrum ; OP, perpendi- 
cular froni spines to obstetric conjugate ; PJ, distance from transverse of inlet to 
baseline; GK, distance from bispinous to baseline; BL, distance from bituberous to 
baseline. 


For the interspinoiis correction, the distance from the midpoint be- 
tween the two spines and the baseline (CK) is measured on the ruler 
image. 

For the transverse of the outlet, the distance from the midpoint be- 
tween the tuberosities to the baseline (EL) is measured on the ruler 
image. 

Thus two figures are obtained for each transverse diameter, the direct 
reading from the aiiteroposterior stereoscopic view and its corrected dis- 
tance from the baseline from the lateral view. These are referred to the 
correction and the true transverse measurements are obtained 
(Table I). 
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TAcr.E I, WEroiiT Loss of Basies 



period op no 
visiting 
restrictions 

PERIOD OF 

wsiting 

RESTRICTIONS 

DIFFERENCE 

Initial weight loss (Gm.) 

308.7 


79.3 

Average Gm. below birth 
weight at discharge 

81.2 


43.5 

Per cent regaining birth 
weight at discharge 

27.0 

41.1 

14.1 


with only 27 per cent in the former group. These differences are sig- 
nificant when one considers that most babies in both groups liad com- 
parable weight variations and that these average figures are the result 
of much greater weight difference in a smaller group of babies. The 
smaller group of infants who have lost more and gained less are those 
babies who make up the inevitable feeding problems. The ones most 
susceptible to all infant diseases and infections arc the babies who have 
the greatest need for an adequate breast suppljL 


Table II. Daily Milk Consumption 



PERIOD OP NO 

PERIOD OP 



VISITING 

VISITING 

DIFFERENCE 


RESTRICTIONS 

RESTRICTIONS 


Average amounts of breast 
milk (daily) at discharge 

499.3 c.c. 

556.0 c.c. 

56.7 c.c. 


In Table II are listed the average twenty-four-hour outputs of breast 
milk in the two groups of mothers. The figures tend to confirm the more 
satisfactory feeding of infants by undisturbed mothers. The mothers 
who did not suffer the distractions and mental exertions of entertaining 
the sewing circle or bridge club were able to produce the greater breast 
supply. 


Table III. Percentage of Babies on Artificial and Complementary Feedings 



PERIOD OP NO 
VISITING 
restrictions 

period op 

VISITING 

RESTRICTIONS 

DIFFERENCE 

Per cent of infants receiv- 
ing artificial feedings 

12.0 

12.0 

0.0 

Per cent of infants receiv- 
ing complementary feed- 
ings 

22.0 

4.0 

18.0 


There apparently is a certain percentage of women who are totally 
unable to nurse, either because they selfishly refuse to try, or because 
of a systemic disease which precludes nursing, or because of a primary 
agalactia. Weiss and Holzel state that it is generally recognized that 
agalactia of a primary nature is a rare experience. More frequently 
there is a variable degree of primary hypogalactia. Benoit has' said 
that 90 per cent of infants should be breast fed on leaving the hospital, 
and the writers feel that by repeated emphasis on the benefits of breast 

















THE IMPORTANCE OF REST IN THE INITIATION OP BREAST 

FEEDING 

C. B. Darner, M.D., and G. Wilson Hunter, M.D., F.A.C.S., 

Fargo, N. Dak. 

(From St. Luke’s Hospital and the Fargo Clinic) 

A lthough the benefits of breast feeding newborn iiabies have been 
, repeatedly stressed by a number of writers, need for emphasizing 
this physiologic and important function continues. We had the oppor- 
tunity, during 1941, to make some interesting observations concerning 
the possible effect of rest and isolation on nursing mothers. During the 
encephalitis epidemic, all visitors except husbands of patients were 
banned from the maternity floor of St. Luke’s Hospital. It was noted 
in that period that a fewer number of mothers failed to furnish a com- 
plete supply of breast milk for their babies; the authors studied the 
records of the last 100 patients delivered during this restriction and 
compared the results with 100 consecutive cases selected earlier in the 
year as a control group. Even in the control group a large percentage 
of babies left the hospital supplied by maternal feedings entirely. The 
authors have always stressed the importance of nursing, and mothers 
were given every encouragement to follow this normal function and pro- 
cedure. 

Discussion of Data 

Before one attemiits to evaluate the more significant statistical data 
(obtained from this study), he should note that all factors, other than 
visiting restrictions, which might be expected to influence lactation, were 
approximately equal in both groups of patients. All patients were dis- 
charged on the ninth or tenth day, as a rule. Average age and parity 
were the same. Maternal morbidity was 3 per cent in each group. 
There was a slightly lower incidence of operative deliveries in the con- 
trol cases. It might also be pertinent to mention that the infant mor- 
bidity consisted of 3 cases of impetigo, all occurring among the controls. 
The authors attrilmte in part the high percentage of nursing mothers 
to the fact that they are in close association with a pediatiacian who 
recognizes the value of mother’s milk. 

From Table I one notes that the babies delivered before the visiting 
restrictions were inaugurated suffered a definitely greater initial weight 
loss and were further under birth weight at the time of discharge than 
the babies delivered after the ban was inaugurated. This conclusion 
is reflected in the fact that 41 per cent of the latter group of infants 
regained their birth weight at the end of nine or ten days, as compared 
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VITAMIN B IN HEARTBURN OF PREGNANCY- 


B. F. Hart, IM.D., Winter Park, Fla. 

(From the University of Louisville Clinics) 


S IXTEEN prenatal patients eoiniilained of anno 3 ang heartburn with 
a duration of from two days to two months, and on an average of 
two weeks. All but three were in the last lialf of gestation. The usual 
treatment of alkalies, as used in nonpregnant individuals, proved notably 
inefficient ivhen tried. 

Two of the group had previousl.v had clinical pellagra, and they at- 
tributed their symptoms to this. Thej’’ were given large doses of the 
B complex in the form of a 3 'east extract plus 200 mg. of nicotinic acid 
dailjL Thej^ were completely relieved of all s.ymptoms but were kept 
on smaller maintenance doses throughout their pregnancies. Each was 
approximately seven montlis pregnant when first seen. 

Of the remainder of the patients, one received a TRN6Pt tablet after 
meals and was relieved of a heartburn of two months’ standing within 
one week. Pour patients received 200 mg. of nicotinic acid a da.v for a 
week, divided into four doses. One patient was relieved and the other 
three were unchanged. The.y were then given thiamin chloride, 50 mg. 
intravenouslj^, followed by 25 mg. a daj^ orally^. One had complete re- 
lief, one was partiall.y relieved, and one remained unchanged. Nine pa- 
tients all received thiamin chloride as the initial medication. Two re- 
ceived only one dose of 50 mg., intravenously', and no further treatment. 
One reported partial relief while the other was unchanged. Four re- 
ceived 25 mg. daily', orally', after the initial dose of 50 mg. intravenously'. 
All reported complete relief in one to four day's. One patiept was not 
given an initial intravenous dose but received 25 mg. orally', twice a 
day'. She was relieved after two day's. 

The two remaining patients were in the hospital. One had a py'elitis 
at five months’ gestation and was given sulfathiazole. She complained 
of severe heartburn on the second day' of this medication. Alkalies gave 
little relief. On the fourth day' she was given 50 mg. of thiamin chloride 
intravenously, and 25 mg., tw'ice a day, orally, thereafter. She had 
partial relief in forty'-eight and complete relief in seventy'-two hours. 
The sulfathiazole was continued throughout and no alkalies were given 
after the thiamin was begun. The other patient w'ho was hospitalized 


♦Read at a meeting- of the Louisville Obstetrical and G.vnecological Society Januarj' 

^^’+TRN6P is an experimental vitamin preparation of Merck and Co “ 
thilrnm 5 mg.! mcotinarnide 25 mg., pyridoxine 5 mg., riboflavin 5 mg., and pantothenic 

acid 25 mg., per tablet. 
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feeding they have approached the approximate limit of 90 per cent for 
several jmars. Consequently, the restriction of visitors has made no 
significant change in the group of babies receiving artificial feedings, as 
borne out in Table III. 

There are, however, less than one-fifth as many infants discharged 
with complementary feedings necessitated by inadequate milk supply 
as formerly. Note that the authors do not use complementary feedings 
for full-term infants during the firat three days or at any other time 
unless the condition of the mother indicates some degree of hypogalactia. 
This emphasizes the apparent fact that the physical and mental fatigue 
induced by the efforts of the patient, to entertain her visitors has the 
result of reducing the breast supply below the point of adequacy. Those 
same mothers, well rested in the hospital, might never have had to 
Imther with the tasks of formula making plus breast feeding. This bene- 
fit is all the more significant in the light of the generally recognized fact 
that once a baby is well started on a eomplementaiy bottle, it often ends 
up on the bottle alone. 


Table IV. Percentage of Mothers Who Nursed Completely or P.aetially 



PERIOD OF NO 
VISITING 

RESTRICTIONS 

PERIOD OP 
VISITING 
RESTRICTIONS 

DIFFERENCE 

Mothers able to uurse ■with 
no complementary feeding 

(5G.0 

84.0 

! 

18.0 

Mothers able to nurse -with 
complementary feeding 

22.0 

4.0 

18.0 

Total mothers "who nursed 
completely and partially 

88.0 

8S.0 

0.0 


Table IV emphasizes the facts that certain mothers are totally unable 
to nurse and that complete rest eliminates the use of complementary 
bottles for many patients. 


Conclusions and Summary 

1. The advantages of breast feeding for both infant and mother have 
been re-emphasized. 

2. The records of 100 consecutive babies delivered during a period in 
which visitors were banned are compared with those of 100 con- 
secutive cases delivered when no such restrictions were in force. 

3. Infants delivered of mothers not disturbed by visitors more fre- 
quently regained their birth weight at discharge and suffered a 
smaller initial weight loss. 

4. Undisturbed mothers had a more abundant suppl}’' of breast milk. 

5. Although the percentage of artificial feedings was unchanged, the 
percentage of complementary feedings was reduced four-fifths by 
the restrictions. 

G. Visiting restrictions must be taken into account when the physician 
considers the problem of instituting breast feedings. 
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These results suggest the possibility that the low acidity was due to 
nicotinic acid deficiency in that both patients had a prompt increase in 
acid after being given nicotinic acid. This phenomenon does occur in 
inaity pellagrins who have low gastric acidity at the beginning of treat- 
ment. 

The majority of the patients with heartburn during pregnancy re- 
sponded to vitamin B in rather large doses. The most important com- 
ponent was the thiamin. However the titer of the hydrochloric acid in 
the stomachs of two patients I’omaincd low until they were given nicotinic 
acid. 

I wisli to aclcnowloclffc tlio julvico of Drs. V. F. Sydcnstrickor and Bicliard Torpin 
of the TJnivorsit)’’ of Georgia in tlic early phases of this work. 
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Addendum 

Ten additional patients from private practice Inive been treated. Four were 
taking small doses of vitamin B complex which did not prevent the onset. All re- 
ceived an initial dose of 50 mg. of thiamin chloride intravenously and 30 mg. daily by 
mouth. Five were given two additional intravenous doses at two-day intervals. 
Three were not benefited after a week. Two of these were then given an ampoule 
of suprarenal cortex subcutaneously at the time they received a fourth intravenous 
dose of thiamin and reported considerable relief. This might be explained on the 
basis of experiments which show that suprarenal corte.x increases the activity of 
thiamin chloride. 
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was at six months’ gestation. Her complaints were severe nausea, vomit- 
ing, and heartburn of six days’ duration. She was given thiamin, 50 mg. 
twice a day, intravenously, and no other treatment, except what fluids 
she could take by mouth. She was partially relieved in twelve hours and 
completely relieved of all symptoms in twenty -four hours. 

The rationale for this study was based on recent reports of relief of 
dysphagia and of cardiospasm in nonpregnant individuals by thiamin 
chloride, and other reports showing that the heartburn occurring in preg- 
nancy is associated with a cardiospasm and usually a low gastric hj’^dro- 
chloric acid. 

After the two hospital patients \vere relieved of their heartburn, a 
gastric analysis was done to determine the amount of free acid and com- 
bined acid. Both patients were given Ewald test meals, then fractional 
aspirations, at thirty- and sixty-minute intervals, were taken. 

In the patient who was hospitalized for pyelitis and on sulfathiazole 
therapy the gastric content analj’^sis was as follows ; 

30 minute test 7.6 per cent free acid 

11.7 per cent combined acid 

19.3 per cent total acids 

60 minute test 20 per cent free acid 

25 per cent combined acid 
45 per cent total acids 

The patient who was hospitalized for nausea, vomiting, and heartburn 
had the following analysis : 

30 minute test 8.0 per cent acid 

8.7 per cent combined acid 

16.7 per cent total acids 

60 minute test 17.5 per cent free acid 

24.8 per cent combined acid 

42.3 per cent total acids 

Each patient was then given 300 mg. of nicotinic acid a day, orally, 
along with the thiamin, plus 6 mg. riboflavin. Fractional analyses were 
done again after three days with the following results. The pyelitis pa- 
tient had : 

30 minute test 17 per cent free acid 

18 p er cent combined acid 
35 per cent total acids 

60 minute test 49 per cent free acid 

24 p er cent combined acid 
73 per cent total acids 

The patient who had nausea and vomiting had : 

30 minute test 14 per cent free acid 

21 p er cent combined acid 
35 per cent free acid 

29 per cent free acid 
24 p er cent combined acid 
03 per cent total acids 


60 minute test 
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glucose, fell into the hypoglyeeniie zone (60 mg.), 
reaction at this time. 


The patient had no 


The blood electrolytes wore as follows: the NaCl of 585 mg. was 
within normal range; as was also the blood potassium at 17 mg. The 
latter we expected to find elevated. However, the blood Na level, as 
expected, ivgis 294 mg., i.e., lower than normal. Our normal controls 
averaged blood sodium levels of 316 mg. by comparison. 

An endometrial biopsy was done and altliough several uterine quad- 
rants were energetically curetted, the patliologie report was “insuf- 
ficient material for diagnosis.” We therefore assumed tlie presence of 
an atrophic endometrium. Prolan and estrin were absent in the urine. 



Pig:. 3. — Glucose tolerance curves Hypothetical normal. Patient's 

curve. 


It was deemed inadvisable to subject this patient to the rigors of the 
salt deprivation test of Cutler, Power and Wilder,^ particularlj^ since 
fatalities reported 113 ^ Garvin and others® following its use. However, 
Eobinson, Power, and Kepler^ recently reported a modified test that we 
performed upon this patient with the following results: 

In the first part of the test, the night volume of concentrated urine 
was greater than that voided during anj’^ single hour after the admin- 
istration of the suggested 9 c.c. of water per pound of body weight. 

In the second part of the test the factor obtained by their equation : 

Urea in urine (719 mg. %) chloride in plasma (5 90 mg. %) 

Urea in plasma (12.5 mg.) ^ chloride in night urine (576 mg. %) 

VoL of largest hourly urine (115 c.c.) 

^ Vol. of the night urine (300 c.c.) 


The patient therefore satisfied their requirements for a presumptive 
diagnosis of Addison’s disease. Their criterion was a factor belotv 25, 
nephritis having been ruled out. 

X-ray Foldings . — The stomach,^ after a barium meal, was reported to 
he normal The sella turcica was also normal. Plat plate of the chest 
showed a small, central heart as expected^ in this disease, and numerous 
Sed gSs in both hili. Flat plate of the abdomen shotted flaky 




A CASE OF ADDISON’S DISEASE ASSOCIATED WITH 
PEIMARY AMENORRHEA- 

Emil H. Adlek, M.D., and Sol B. Abeams, M.D., Cleveland, Ohio 

T his case seems -worthy of presentation heeanse of the many inter- 
esting problems encountered in establishing a diagnosis and because 
of the nnnsnal implications of the associated primary amenorrhea. 

History .— complaints of this 26-year-old patient were those char- 
acteristic of the disease; namely, pigmentation of about 2 to 3 years 
duration, gastrointestinal symptoms such as nausea, occasional vomit- 
ing, and loss of appetite for about the same length of time, accompanied 
by frequent headaches, frequent colds, and asthenia. She had found 
it increasingly difficult to carry on her work and household duties be- 
cause of weakness and fatigue and she had lost about 30 pounds in the 
past seven years so that she weighed 107 pounds when she first pre- 
sented herself. She has never menstruated, although the other mem- 
bers of her family were normal in this respect. She has been married 
for three years, but has had no pregnancies. About three years ago her 
tonsils were removed to relieve her frequent colds, but without effect; 
in fact her colds were even more numerous after the tonsillectomy. The 
family history was negative for tuberculosis. 

Physical Examination . — Before therapy, the patient appeared list- 
less, apathetic and somewhat poorly nourished. She seemed to have 
normal feminine development and sex characteristics. Her skin was 
generally bronzed and there were deeper spots of pigmentation upon 
the forehead, upon the face, in the axillae and upon the chest, forearms, 
and the palmer surface of the hands. The lips presented darkened areas 
and the gums and hard palate showed a few areas suggestive of “ink 
spots.” There was no vaginal pigmentation. 

The hair was soft and silky and was scant in the axillae and over 
the pubis. The breasts were somewhat small but gave the appearance 
of having been larger, and this fact Avas substantiated bj'- the patient. 
Her span, total height, torso, and leg measurements had the normal 
ratio. Upon vaginal examination, the clitoris was found to be small 
and the uterine fundus Avas also small Avith a depth of 6 cm. Her blood 
pressure Avas 112/98 and remained around 110/86 during her hospital 
stay. Other findings Avere not pertinent. 

Lahoratonj Studies . — The urine Avas entirely negative and the specific 
graA-ity Avas 1.020. The hemoglobin Avas 84 per cent; red blood count, 
4,690,000; Avhite blood count, 7,350. Differential count shoAA'ed 50 per 
cent polymorphonuclear leucocytes and 48 per cent lymphocytes. The 
basal metabolic rale Avas minus 3 j)er cent. The routine blood chemistry 
and the electrocardiogram Avere normal. 

_ Tlie glucose tolerance curve (Pig. 1) Avas that characteristically found 
in mitrcated Addison s disease^ in that there seemed to be an increased 
tolerance. The last Iavo specimens fell beloAv the original fasting level 
and th e final one, taken three hours after the administration of the 

Acafomy o\''Medicrnc?’xoi^^^ Pathological Section of the Cleveland 
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by their reeeiviug inadequate stimulation from tlie diseased adrenal 
glands. This disease, in our case, probably began at about the time of 
puberty. 

Treahne)ii . — Tlie patient so far has responded fairly well to the ad- 
min istra,tion of 9 Gm. of sodium chloride daily in enteric coated tablets, 
along with frequent feedings of a high carbohydrate, high vitamin diet. 
She has gained weight, has mncli less frequent headaches, nausea, and 
respirator.y infections. Further, her vigor has increased and slie no 
longer finds it difficult to carry on lier work. No doubt at some future 
time, as her disease progresses, additional therapy along the lines recom- 
mended by McGavack® and Thom® with desoxycorticosterone in oil or 
its implantation in pellets or the use of adrenal cortical extract, will 
liave to be resorted to in this patient. 

Summary 

The history, physical, laboratory, and x-ray findings of a ease of Addi- 
son ’s disease with associated primaiy amenorrhea are presented, along 
wutli comments and a probable explanation of her failure to menstruate. 
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OVARIAN PREGNANCY ASSOCIATED WITH ENDOMETRIOSIS 

IN SAME ORGAN- 

Charles H. IlfcKENZiE, 3I.D., F.A.C.S., Minneapolis, Minn. 

T he association of pregnancy with endometriosis of the same ovary 
is of such unusual occurrence that a report of such a case appears 

warranted. _ „ , 

Mrs. R. S., housewife, aged 25 years, was admitted to Asbury Hospital 
on Oct. 30, 1941, and discharged on Nov. 9, 1941. Vaginal bleeding of 
three weeks ’ duration brought her for examination, following wiiieh she 
developed sudden sharp pain in the loiver right quadrant of the abdomen, 
shock bilateral shoulder strap pain, leucocjdosis (22,000 white blood 
cells per c. mm.). The diagnosis was ruptured right ectopic pregnanejL 
At operation about 500 c.c. of free blood and 100 c.c. of old clots were 
removed from the lower abdomen and pelvis. The left ovaiy contained 
a follicular cyst 2 cm. in diameter. The eul-de-sae contained nodules 
typical of endometriosis. The right tube appeared normal and was not 

Presented at a meeting of the Minneapolis Academy of Medicine, March 12, 1942. 
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calcifications at the upper pole of the right kidney and s^ver^ calcified 
flecks in the region of the upper pole of the left kidney. The x-iaj 
diagnosis was calcifications of the adrenal glands. 


Discussion 

In face of the indisputable x-ray evidence of Addison’s disease no 
other diagnosis could he entertained. The history and the plp^sieal find- 
ings were tj^iical. A low blood pressure is not essential in^ order to 
entertain this diagnosis and may be dependent upon the severity of the 
disorder. The basal metabolic rate and the blood count are likewise 
of little diagnostic import, although in this instance the relative lympho- 
cytosis may be significant of the presence of a long-standing tubercular 
infection. 

The electrocardiogram, which in this case was normal, possibly be- 
cause of the normal blood potassium, might othemvise have had some 
diagnostic and therapeutic importance. As pointed out by Thomson,® 
in the presence of a high blood potassium, the normal amplitude of the 
QRS complex as compared to the T wave may be changed from a 
ratio of 3 ;1 to 1.5 :1 or even less. This change is most manifest in the 
second lead. Winkler and others,’ experimenting upon dogs, have verified 
these findings and McGavack® emphasizes the return of this ratio to nor- 
mal, along with the return to normal of the eardiothoracie ratio as de- 
termined by serial chest x-rays, as one possilile criterion of adequate 
treatment of these patients. 

The glucose tolerance curve here was of tiie type that suggested to 
Thorn and his associates a possible explanation for hypoglycemic reac- 
tions and even death observed in these patients® following the admin- 
istration of glucose during a crisis. To offset the possibility of this t 3 ’^pe 
of reaction he® suggests the frequent or continued administration of glu- 
cose or the regulation of glucose oxidation and of gluconeogenesis by the 
administration of adrenal cortical extract. In this connection Mc- 
Gavack® illustrates the alteration of the glucose tolerance curve toward 
the normal by the addition of vitamin B to the diet. Thorn,® however, 
states that vitamin B has little effect in Addison ’s disease. 

As for the electrolytes, McGavack® states that sodium and chlorides 
may both be normal in the blood and in tlie urine even in the presence 
of adrenal cortical deficiency and that elevation of the blood potassium 
is inconstant in cases of Addison’s disease. 

As regards the amenorrhea we feel that there is adequate evidence 
in the development of this patient’s secondary sex characteristics to as- 
sume that she reached adolescence with normally developing pituitary 
and gonads. The absence of eunuclioidism speaks against the existence 
of a primary ovarian deficiency, while the absence of botli estrin and an 
excess of prolan in the urine at this time jiroves the presence of a 
pituitarj- deficienc.v. 

The experimental works of Herrick and Finerty® and of Reese, Koneff 
and Akimoto'® and other.s^ upon adrenaleetomized fowl disclose that de- 
generation of the basophile cells of the anterior pituitary gland was 
approximately three times more numerous than in normal fowls of 
similar age and that there was associated with this a marked decrease 
in the size of the testes. By inference from this work, the failure of 
nmtiire development of the gonads in our case is probably due to failure 
01 the basophile cells of the anterior pituitary gland caused secondarily 
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rupture. Tin's site of rupture was filled with a hematoma containing 
decidual fragments. The sac contained many chorionic villi. 

The corpus luteum is immediately adjacent to the sac containing the 
chorionic villi, but a definite layer of deeidual-like tissue interposes be- 
tween the sac and the corpus luteum. 



Fig. 4. — Ovarian pregnancy, tube intact. 

On the opposite side of the sac the ovarian tissue contained several 
small cysts. These cysts were lined with typical endometrial gland 
cells, and the stroma surrounding each cyst showed decidual reaction. 
The embryo was not found. 

G31 Medical Arts Building 


Bomstein, S., and Israel, M.: Agglutinogens in Fetal Erythrocytes, Proc. Soc. 
Exper. Biol. & Med. 49: 718, 1942. 

The red cells of 19 fetuses, var 3 ’ing from 7 to 50 cm. in length, were tested for A, 
B, M and N agglutinogens. These were found to be present in each instance. Five 
of these, the smallest being 17 cm. in length, were tested for the Eh factor. Four, 
including the youngest, were Eh positive. 

L. M. Bellman 
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removed. The right ovaiy contained a corpus luteum of pregnancy in 
the outer pole. A mass of blood clot extruded from the posteromedial 
aspect of the ovary. This area was the source of hemorrhage. This 
ovary was removed. 

Pathologic Report. — Gi'oss: The right ovaiy, 3 cm. by 2 cm. by 
cm., contained a corpus luteum. At the posteromedial pole a clot of 
blood extruded from a ruptured sac. Microscopic: Section showed the 
sac to be completely suiTounded by ovarian tissue, except at the site of 
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AN INTERNAL PELVIMETER FOR APPLICATION DURING AN 
ABDOMINAL CESAREAN SECTION- 

Louis Rudolph, M.S., M.D., F.A.C.S., Chicago, III. 

(From ihc Department of Ohstelrics, Cool: County Eospital) 

A ROUTINE procedure in our clinic i.s llie inea.surement of the 
obstetric conjusata vera of tl>e pelvic inlet during the performance 
of abdominal cesarean sections. The pelvimeters on the market have 
proved to be unsatisfactory for this purpose and stimulated the design 
of an instrument ivhieh lias proved satisfactoiy. 



Fig. 1. 



The pelvimeter consists of a metal rod knobbed at one end and 
uated in millimeters up to 20 cm. A movable metal indieatOT witti a 
setscrew on its upper extremity is fitted to the metal rod. the mo - 
cator after being set to its indicated position is fixed by the setscle^v 

^i^l). 

•The instrument was made by V. Mueller & Co., Chicago, 111. 
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SYMPATHETIC ANESTHESIA IN LABOR 

HaKRIS B. SHt!MACI?:ER, M.D., C. P. J^'LvNAHAlSr, M.D., AND 
L. M. Helliman, M.D., Baltimore, Md. 

(Frovi the Departments of Surgery and of Obstetrics, Johns EopJcins Hospital and 

University) 

I N 1927 Dellepiane and Badino reported the use of unilateral para- 
vertebral block for relief of pain in labor. In an effort to achieve the 
same end Cleland, in 1933, injected the eleventh and twelfth spinal 
roots bilaterally. The chance observation by one of ns (H. S.) that a 
patient with bilateral lumbar sympathectomy underwent painless labor, 
led to a repetition of these experiments. 

Seventeen primiparas and 10 multiparas in active labor were used 
as subjects. The sympathetic blocks were carried out bilaterally, ac- 
cording to the technique of Labat. Injections were made at various 
levels from the eleventh thoracic to the third lumbar. Several local 
anesthetic agents were tried, namely one-half per cent procaine, 60 c.c.; 
one-half per cent procaine, 60 c.c., followed by 3 to 5 c.c. of eucopin in 
oil; and 1-2000 pontoeaine, 60 c.c. 

Except in one case, where there was technical failure, prompt relief 
from pain occurred in every instance. This wms of relatively short 
duration, never exceeding four hours. Deep descent of the head into 
the pelvis caused a recurrence of pain. In no case did the block appear 
to influence the course of labor, delivery, or the well-being of the child. 

The block itself is not painless, nor altogether without danger. The 
restlessness of the parturient woman adds to the difficulties and indeed, 
in one instance, this factor led to the breaking off of a needle. Never- 
theless, the fact remains that, for a short time at least, first stage pains 
can be alleviated by lumbar sjunpathetic block. With the anesthetic 
agents now available, the relatively short duration of the block makes 
this procedure of little clinical value. It is hoped, however, that the 
present emergency may seiwc as a stimulus for the development of 
prolonged acting local anesthetics. Should such prove to be the ease, 
lumbar sj'^mpathetie block as a method of relieving pain in labor would 
seem to merit reinvestigation. 
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in cletai]. MaeNaliy® in a study of 770 puerperal 
1 1 1934 reported one death due to severe 

a gastric ulcer during the pueiiierium. In a study 
ic^cfn^+^^^inoo^ Mortality in Now York City, Hooker" reports that from 
iJdU to WdZ (a three-year period), in 67 representative New York City 
institutions (eoinprising 74.7 per cent of all New York City deliveries), 
there Avere 348,310 live hirth.s. “There ivas a total of 1,564 puerperal 
cieaths which include all the deaths that occurred during pregnancy 
and labor. Of these dcaCis, one re.sulted from a pei'foi'ated gastric 
ulcer. Sandiveiss, Saltzstein and Parbinan" found only one death due 
lo perforation of a duodenal nicer among all the 70,310 pregnant women 
admitted to five Detroit hospitals during a period of ten consecutive 
years (1928-1937). 


Because we encountered a death from duodenal ulcer during preg- 
nancy, Ave instituted a search of the literature for fatal perforation 
and hemorrhage from peptic ulcer during pregnancy and puerperium. 
We found 13 cases of women Avho have died as a result of these com- 
plications. The diagnosis Avas confii'ined by autopsy. Six additional 
deaths AA'-ere reported to liaAm been due to these ulcer complications, 
but no autopsies Avere performed. 

As stated above, of 70,310 pregnant Avomen admitted to five Detroit 
hospitals during a ten-year period (1928 to 1937), one proved case of 
peptic ulcer was recorded. 


Case Report 

The folloAving is a report of the case as obtained through the hos- 
pital records: 

kirs. F. B., udiite, aged 42 years, para x, was admitted to the Herman 
Keifer Hospital, Aug. 16, 1931, in the sixth month of pregnancy.^" She 
gave a histoiy of pahi in the right upper and loAver quadrants, spas- 
modic in nature, of four days’ duration. The history Avas obtained 
from her husband udio stated that his Avife had been having intermit- 
tent heartburn and indigestion for an indefinite but long period ot 
time prior to the present pregnancy. Soda bicarbonate relieA^ecl tne 
heartburn and indigestion. All her pregnancies ivere uneventful ex- 
cept the ninth, which was complicated b.y eclampsia. 

Examination disclosed a Avell-nourished Avoman in shock. PMse Avas 
rapid and thready. Extremities Avere cold and clammy. There Avas 
beady perspiration on face and forehead. Respirations were lapi • 
Temperature Avas 98° F. Heart rate at apex Aims 160. There was n^ 
enlargement and no murmurs. Entire abdomen was markedly tendei, 
patient crying out with pain when touched. There was rigidity m t le 
right upper rectus Avhere tenderness AAms most marked. The uteru 
Avas tense and contracted. There Avas no external bleeding. On recta 
examination, the cervix admitted one finger. The presentation Ava. 
cephalic. Blood pressure 112/98. , 

Provisional Diagnosis,— (1) Cystic duct stone, and (2) threatenea 

abortion. . -,r; 

Treatment for shock Avas instituted. On the next morning, _ Aug., 
1931, the patient suddenly began to .scream Avith pain in the epigastrium 

~ *A\^e express our appreciation to Dr. Ward F. Seeley for permission to report this 
case. 
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Our procedure is as foUows: After the child is delivered, and before 
or after the hysterotomy incision is sutured, the obstetric conjugata 
vera is measured. The uterus is displaced laterally, the laiobbed end of 
the metal rod is placed against the promontory of the sacrum and the 
lower end of the metal rod is placed against the superior border o± the 
symphysis pubis. The indicatoi' is moved to rest against the posterioi 
surface of the symphysis pubis and is fixed by the setscrew. Thp the 
instrument is removed and the measurement of the obstetric conjugata 
vera is determined when the operation is completed (Fig. 2). 

55 East Washington Street 


DEATHS PROM PERFORATION AND HEMORRHAGE 
OF GASTRODUODENAL ULCER DURING 
PREGNANCY AND PUERPERIUM 


A Review of the Literature and a Report of One Case 

David J. Sandweiss, M.D., Harold M. Podolsky, M.B., Harry C. 
Saltzstein, M.D., and Aaron A. Farbman, M.D., Detroit, Mich. 

A ctivity of peptic ulcer during pregnancy is rare. Ulcer compli- 
^ cations, such as perforation or hemorrhage, are even more rare. 
Early recognition of these complications is important so that adequate 
therapy may be promptly instituted. 

In previous communications,^’^ we called attention to the rarity of 
active peptic ulcer and its complications during pregnancy, and the 
apparent beneficial influence of pregnancy on the symptoms and course 
of peptic ulcer. 


Reports in the literature show that a peptic ulcer may become active 
during pregnancy. Szenes,® while reporting instances indicating that 
pregnancy exercises a beneficial effect on the sjuiiptoms and course of 
peptic ulcer, presents brief case histories of seven pregnant women who 
experienced ulcer distress during their pregnancies. On one of them 
a gastroenterostomy was performed during the second month of gesta- 
tion without ill effect. Mussey"* of the Mayo Clinic reported 370 opera- 
tions of necessity during pregnancy over a period of ten years. Two of 
these were for peptic ulcer. Sandweiss, Saltzstein, and Farbmair in- 
tervieived 46 women with proved duodenal ulcers. Twenty-five of these 
women had 52 pregnancies during the life history of their ulcers. One 
experienced ulcer symptoms during one of her pregnancies. Vigiies"^ 
states that pregnancy may at times aggravate the symptoms of ulcer. 

Perforation and heinorrliage from gastroduodenal ulcer during preg- 
nancy and the puerperium, and death resulting therefrom, are almost 
unheard of. Fellner® states that not a single case of ulcer perforation 
was recorded in 38,000 births. Grace Abbott' of the United States 
1 epartmmit of Labor, Children’s Bureau, in a study on IMateriial Mor- 
1 no- reported that during the period from Februar 3 % 

192/, to Julj" 1, 1929, there were 1,176,603 live births and 7,380 puer- 
pcr^al deaths. Of these deaths, four were due to intestinal olistruction 
and ten were due to some other diseases of the digestive s^^stem. The 
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taken care of her since childhood and he had never seen or obtained 
a histop" of any gastric or intestinal disorder.” In the third case, 

Outside of the ordinary slight stomach complaints of the indefinite 
type, the patient was really never ill.” The fourth ease “complained 
of hyperacidity as a chronic disease fi’om before pregnancj^ and the 
patient said that the symptoms became better at every pregnant time.” 

6. Six of the patients (during their last pregnancy) had signs and 
symiitoms of renal pathology: 3 had persistent albnniinui’ia and 3 had 
edema, 1 of the 6 had “forty eomuilsions.” Another of the 6 patients 
had a tuberculous kidney and still another, a cystic kidney. 

Of iiiterest in this group is a case of Dr. Rae T. LaVake^“ of Min- 
neapolis (heretofore not published but merely referred to by Adair and 
Steiglitr.’® as “the onlj’’ death reported in the material of the De- 
partment of PathologjL of the Minnesota General Hospital”). Dr. 
LaVnke kindly fonvarded us a detailed history of his case, in which 
he indicates that the epigastric pain experienced by the patient prior 
to death was interpreted as a manifestation of pre-eelamptic toxemia. 
Tlie autopsy .showed a perforated duodenal ulcer with general peritonitis. 

7. Four of the mothers had, at autopsy, evidence of tubereulosi.s ; 
two had tuberculosis of the lungs; one had subacute miliary tubercu- 
losis of the peritoneum and the fourth, tuberculosis of the kidney. 

8. All of the patients died (from perfoi'ation or hemorrhage) from 
ten hours post partum to tiventy-three days post partum. 

9. Prior to autopsy, death was thought to be due to the following; 
(a) Hemorrhage cases: varicosities from esophagus, gastric malignancy, 
“cardiac death,” nephritis, (b) Perforation cases: Mesenteric throm- 
bosis, twisted cystoma, acute pancreatitis, cystic duct stone, ruptured 
gall bladder, eclampsia, septic peritonitis, puerperal sepsis. 

In one ease, peptic ulcer as the source of bleeding was considered 
“but was thought to be very unlikely because of the absence of com- 
plaints and the rarity of ulcers diuing the pregnant state.” 

Discussion 

Pyrosis, vomiting, and epigastric pain during the second and thiid 
trimesters of pregnancy in a woman Avith a history of a pre-existing 
ulcer should be considered as “warning signals” of ulcer reactivation. 
Acute epigastric pain, rigidity of the upper abdomen, hematemesis, 
melena, or collapse warrants the suspicion of perforation or hemorrhage 
of the ulcer. Epigastric pain during the pre-eclamptic state in a ivoman 
having a history of ulcer should be suspected as possibly due to peptic 
ulcer. 

Unfortunately, patients admitted to the obstetric or gjmecologie serv- 
ices are not as a rule questioned closely with respect to past gastro- 
intestinal symptoms even if distress exists. The history of previoiis 
attacks, although difficult to obtain at times, is the most important it 
not single factor in arriving at a diagnosis of ulcer. While no definite 
history of nicer distress ivas recorded prior to the pregnancy in the 
above eases, nevertheless most nicer patients have a “past.’’ The his- 
tory of preAuous attacks can be obtained from most patients if an effort 
is made. 
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and went into severe shock. The pain at time was localised m 
the epigastrium and rigidity of the abdomen immediate y . • 

Treatment for shock was again instituted. The following impressions 
were noted on the chart; (1) acute pancreatitis, (2) perforated gastiic 
ulcer, (3) ruptured gall bladder. i i 

At 2:15 A.M. of Aug. 19, 1931, patient became coinatose and died. 
At necropsy, a perforated ulcer, approximately 6 mm. in diameter, was 
found in the anterior wall of the duodenum. There was no obstruction 
to the flow of bile through the ampulla of Vater. 


Analysis of the Cases Previously Reported in the Literature 

The first reference in the literature to an autopsy report showing 
hemorrhage from ulcer as the cause of death during pregnancy was 
made by LePlay^® in 1905. LePlay reports a case of a woman, aged 27 
years, who during the fourth, fifth, and sixth months of pregnancy had 
recurrent attacks of severe vomiting, was unable to retain any food, 
lost considerable weight, became weak and developed a marked degree 
of anemia. The feces were liquid and dark brown in color. (The re- 
port does not state whether the patient had any gastrointestinal dis- 
tress prior to onset of pregnancy.) During the seventh month, while 
in the hospital, the patient developed hemateniesis, vomiting about a 
liter and a half of a dark fluid. The vomiting could not be controlled 
and abortion followed. Hematemesis and nielena continued until death 
ensued. Autopsy showed an extensive ulcer on the lesser curvature of 
the stomach with serosa forming the base of the ulcer. 

Gminder,” Merckel,^® Kamann,^^ Bauereisen,“ Kuntz,^® Stephan,^® 
Hekscher,” Ikeda,*® Hooker,® Adair and Steiglitz,^® and Muslow and 
Brown®® followed, in order named, with reports of deaths from perfora- 
tion or hemorrhage from ulcer during pregnancy or puerperium with 
autopsy reports indicating the causes of death. Each author reported 
one ease, with the exception of Kuntz who reported two cases. 

Chabannes,®^ Humpstone,®® Zweifel,®® Leloirer,®^ and MacNalty® each 
reported a death during pregnancy or puerperium from either perfora- 
tion or hemorrhage from ulcer, but without proof of autopsy. 

An analysis of the 13 deaths (with autopsy reports) brings out the 
following : 

1. Three of the niothers were primiparas; 3 were secundiparas; 2 
tertiparas; 1 a para ix; and in 4, the parity was not stated. The ages 
of the patients ranged between 20 and 41 years. 

2. Four of the eases are knoivii to have given birth prematurely : 
one in the fourth month, two in the seventh, and one in the eighth 
month. Seven are known to have gone to full term and the remaining 
two probably went to full term. (There was no definite statement in 
the reports.) Three of the mothei's had Dvin pregnancies. 

3. Seven of the patients had gastric ulcers and 6, duodenal ulcers. 
Of the ( patients who had gastric ulcers, 4 died from xierforation and 
three fi’om hemorrhage. Of the 6 jjatients who had duodenal ulcers, 
5 died of perforation, and one of hemorrhage. 

4. Nine of the patients died of iieritonitis as a result of ulcer iier- 
t ovation and four from hemori’hage. 

5. A statement as to past gasti'ointestinal sjuiiptoms (prior to the 
last xiregnaney) axix^eared in only four of these records. In one, “the 
past history was essentially negative except for chronic constipation.” 
in another, the family iiliysician advised the consultant that “he had 
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PLAUT- VINCENT’S CERVICITIS AND VAGINITIS 

B. Bernard Weinstein, B.S., M.S., M.D., New Orleans, La. 

(From the Departments of Gynecology and Gross Anatomy, School of Medicine, 
Tulane University of Louisiana) 

S INCE Plant (1894) and Vincent (1896) described the fusospirochetal 
infection commonly associated with Vincent’s name alone, there 
have been an increasing number of reports of this infection in sites 
other than the mouth. Fusospirochetal infection of the female genital 
tract is rare, despite the high incidence (58 per cent) of the organisms 
in the smegma of normal women reported by Pilot and Kantei. 

The low incidence of this disease in the female as contrasted with the 
more frequent occurrence in the male is regarded by Hinman-* as evi- 
dence against the Amnereal character of the disease. It is interesting 
to note that the organisms, though abundant around the vuhm, are 
extremely rare in the vagina, and are found ivith the utmost rarity m 

cervical discharge. . . ^ -rr- 

To date there have been but 32 cases of genital Plaut-Vincent s dis- 
ease reported in the female; in these eases there ivere 16 instances oi 
vulval lesions, 15 of vaginal lesions, and but 5 eeiwieal lesions reported 
(Table I). The uterus has been reported as the site of intection m z, 

eases. 



SAND'SVEISS ET AL. ; PERFORATION AND HEMORRHAGE OP PEPTIC ULCER 135 

In the 14 cases presented above, the ulcer complications occurred 
immediately or shortly after the birth of a premature fetus or full- 
term child. When indications are present, pregnancy or puerperium 
should not be considered as a contraindication to surgical therapy. Six 
successful operations were performed without ill effect on mother or 
fetus at the Mayo Clinic^® and one at the Peham Clinic^' (Woman s 
Clinic at the University Institute, Vienna). AVe were unable to find 
any reports of operation during the puerperium. 

Many more than fourteen deaths during pregnancy and puerperium 
may have occurred as a result of these complications but the deaths 
are probably classified as “other accidents of pregnancy.” 

Summary 

1. AVhile pregnancy as a rule has a beneficial effect on the symptoms 
and course of peptic ulcer, active symptoms of ulcer may occur during 
pregnancy. Nausea, vomiting, and epigastric distress or epigastric 
pain during the second or third trimester of pregnancy in a woman 
with a history of a pre-existing ulcer should be considered as “warn- 
ing signals” of ulcer reactivation. Medical management - should be 
immediately instituted to prevent hemorrhage or perforation of the 
ulcer. These complications may follow with fatal results, particularly 
during the first several days of the puerperium. 

2. Thirteen deaths, resulting from perforation and hemorrhage from 
gastroduodenal ulcer during pregnancy and puerperium, with autopsy 
reports, were found in the literature. AVe have added one case, the 
only record of peptic ulcer in all the 70,310 pregnant women admitted 
to five Detroit hospitals in a period of ten consecutive years. Probablj’’ 
more deaths during pregnancy and the puerperium occurred as a re- 
sult of ulcer complications but the deaths may have been classified as 
“other accidents of pregnancy.” 

3. In the above 14 cases, prior to autopsy, death was thought to be 
due to varicosities from esophagus, gastric malignancy, “cardiac death,” 
and nephritis in the hemorrhage cases, and mesenteric thrombosis, 
twisted cystoma, acute pancreatitis, cystic duct stone, ruptured gall 
bladder, eclampsia, septic peritonitis or puerperal sepsis in the perfo- 
ration cases. 

4. Ulcer patients as a rule have “a past.” The typical ulcer history 
(intermittent attacks, food, soda relief, etc.), while at times difficult to 
obtain, may be the decisive factor in arriving at a proper diagnosis and 
in instituting adequate therapy. 

5. Piegnancy or puerperium sliould not be considered as contraindica- 
tions to surgeiy when this is indicated for peptic ulcer. 

References 
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Tigiditj^ or rebound tenderness. There was no inguinal Ijunpliadenop- 
atJiy. ^ Un pelvic examination a nulliparous introitus avas found, 
blcene s duets and Bartholin’s glands u’-ere negath’^e, no urethral dis- 
charge avas_ noted, and no secretion was obtained from the urethra 
upon stripping. The cervix was slightly enlarged, hrin, and shalloiv 
irregularities could be palpated over its surface. There was a bilateral 
parametritis and manipulation of the cervix ivas accompanied by ex- 
quisite pain. 

The uterus was aciitel}'’ anteflexed and of normal size. The adnexa 
were not palpably enlarged or tender. 

Speeuluni examination showed a thin, purulent, sanguineous dis- 
charge having a slightly fetid odor. The cervix was enlarged, red- 
dened, and extensively ulcerated. The ulcerous area was covered with 
a tenacious dark gray membrane, somewhat diphtheritic in appear- 
ance, which had a foul odor. A membrane of similar appearance 
covered a large area of the adjacent Amginal mucosa and extended 
over most of the posterior vaginal vault. 






■i. 








Fiff. 1. 


Smears and cultures were made from material obtained from tlmse 
areas and found to be negative for gram-negative diplocoeci. The 
smears and dark-field examinations of material obtained from the 
ulcerated areas were laden with the fusospirochetal organisms of Plaut- 
Vincent’s. The Wassermann and Kahn reactions were negative. 

The patient was given morphine, gr. and an effort was made to 
debride the cervix and vagina of as much of the gray membrane as 
possible. Considerable bleeding occurred. The vagina and cervix 
were first scrubbed with green soap and water, followed by applica- 
tion of ether and painting with 2 per cent aqueous gentian violet solu- 
tion. The vagina was insufflated with sodium perborate powder, r oi 
the next three days the patient douched 4 times daily with a solution 
of 15 Gm. of sodium perborate to 1 liter of water. Each douche was 
followed by painting of the cervix and vagina with gentian violet and 
insufflation of the vagina with sodium perborate powder. 
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Table I. Eeported Cases 


AUTHOR 

YEAR 

NUMBER 

OP 

CASES 

GENITAL AREAS INVOLVED 

VULVA 

VAGINA 

CERVIX 

UTERUS 

McContiell 

1916 

1 



1 


Werner 

1919 

1 


1 



Philipp 

1924 

1 


1 



McCormac 

1925 

1 

1 




Eobinson 

1927 

1 


1 



McIntyre 

1928 

1 


1 


J. 

Pilot 

1929 

1 


1 1 1 



Brown and Barlow 1 

1929 1 

1 


1 



Eoberts 

1929 

1 


1 

1 


Arnold 

1930 

1 


1 



Lash 

1930 

1 


1 



0 ’Sullivan 

1931 

1 


1 



Jump and Sperling 

1932 

1 


1 



Mandy 

1932 

1 


1 

1 


Goldschmidt and Furstner 

1933 

2 

2 




Muntz 

1934 

1 


1 



Von Haam 

1938 

14 

13 

1 

1 

1 

Quindlen and Taubenliaus 

1940 

1 


1 

1 


This report 

1941 

1 


1 

1 


Total 


33 

16 

16 

6 

2 


In adults having the infection limited to the genital tract, a history 
occasionally has been obtained of transmission from the organism-laden 
saliva of the sex partner. This was clearly illustrated in the ease re- 
ported by McCormae,®’ whose patient developed an ulcer on the labia 
minora several days after intercourse with a man who had “sore 
throat,” and used saliva as a lubricant for coitus. A similar history 
was reported by Quindlen and Taubenhaus^® and in the present case. 
In children the introduction into the vagina of objects that have been 
in the mouth or the introduction of contaminated fingers into the 
vagina has been reported as the source of infection, as in the cases 
of Brown and Barloiv^ and Pilot.^" Interestingly enough, Von HaanP® 
was able to find only one case in his series of 14 in which transfer of 
infection from the mouth to the vagina could be demonstrated. This 
was the mode of transmission also in the cases of Arnold,^ Robinson,®^ 
and Roberts.®" McIntyre,^" Philipp,^® Lash," and Von Haam®" have 
each reported an instance of puei-peral fusospirochetal infection. 

Case Report 

Mrs. L. K., a 26-year-old white female, was first seen Sept. 12, 1941, 
at which time she complained of extreme pain in lier lower abdomen 
and pelvis ; pain had become increasingly severe since its sudden onset 
early in the morning three days previously. Slie liad been married for 
tlu-ee months, her menstrual periods were regular and her menstrual 
history (13 x 28 x 4) was normal. Her last period occuiTcd twelve 
days previouslj’’ and was uneventful. 

Physical examination revealed a well-developed, poorly nourished, 
asthenic white female, who appeared to be in considerable* pain. Tem- 
perature was 99.8° F., pulse 100, and blood pressure 110/80. The ex- 
amiiiation of the head, neck, thorax, and extremities revealed nothing 
pertinent to this report. The abdomen was scaphoid and exquisitely 
tender throughout. The tenderness was slightly more marked just 
above the symphysis and in the lower left quadrant. There was no 
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THE HISTIDINE TEST (KAPELLER-ADLER) IN THE 
DIAGNOSIS OF PREGNANCY 

Milton J. Goodfriend, M.D., F.A.C.S., and Mark Daniel, M.D., 

New York, N. Y. 

(From the Obstetrical Service of the Morrisania City Hospital) 

N OTAVITHSTANDING the proved adequacj" of the Aschheim-Zondek 
test in the determination of pregnancy, efforts have been made 
in the past few yeare to devise other tests which might prove more 
economical, more rapid, and equallj^ reliable. Some of the more recent 
tests used are the colostrum skin test,^ which is based on an allergic 
skin reaction; the South African frog test {Xenopus laevis)," which is 
based on the injection of pregnancy urine into the Ijonph sac of the 
frog, producing a deposit of ova Artthin six to eight hours ; the six-hour 
immature rat test^ in Avhich a macroscopic change is produced in the 
ovary by a sulieutaneous injection of pregnancy urine. 

A recent perusal of the medical literature, particularly the Scandi- 
navian^ and Continental,® reveals an increasing utilization of a chemical 
test devised in 1933 by Kapeller- Adler® for the rapid determination of 
pregnancy This test is based on the detection of histidine in the urine 
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On September 16, four days after the first treatment, marked^ im- 
provement was noted. The abdominal pain bad completely subsided 
and the pain produced by manipulation of the cervix decreased. While 
there was no change in the size of the areas of involvement, no new 
membrane formation was noted. Treatment with gentian violet and 
sodium perborate was continued for an additional three days and then, 
following the suggestion of Quindlen and Taubenhaus,^® the involved 
areas were swabbed daily with a solution of 2 per cent ai’sphenamine 
in glycerin. The patient slowly improved and within five weeks, after 
first being seen, the vagina and cer\dx were completely healed. She 
was examined three times subsequently at intervals of one month; 
there was no recurrence. 


Comment 

In vieAv of the unde occurrence of oral fusospirochetal infection and 
the high incidence of the organisms in the smegma of normal Avomen, 
it is rather suriirising that so fcAV cases of genital fusospirochetal in- 
fection have been reported. This is the more striking Avhen one be- 
comes aware of the frequency of the use of salwa as a lubricant in 
coitus among patients of the clinic class. Smith expressed the opinion 
that fusospirochetal disease represented “probably quite a common 
infection especially among the lower classes.”*" It is possible that 
some mild cases are overlooked and ciu’ed by the usual hygienic 
ures prescribed in the general treatment of cervicitis and vaginitis. 
However, there are undoubtedly many unknown factors Avhich must 
govern the pathogenic activity of these organi.sms in the genital tract, 
as suggested by observations on the high incidence of fusospirochetosis 
in the vagina of rats deprived of vitamin A.® 

In contrast to the relatively slmllow ulcers, and superficial infections 
with necrotizing membranous vaginitis Avhich. on smeai’s. shows fcAv 
organisms and many pus cells, noted in Ibis case and in the majority 
of reports. Von Haam®® and Lafl’erty-^ have described a series of cases 
in both male and female where the pathologic process was extensive, 
being true Vincent’s ulcers and characterized by “necro.sis of the in- 
fected part Avith liquefaction; by inflammatory edema Avith the pro- 
duction of serous exudate and by an abundant amount of organi.sms.” 
These excellent reports adequately describing the pathology of the 
condition, the methods of diagnosis, and a large number of cases they 
o])servcd should .serve to focus attention upon this lesion, and upon 
the necessity of a more careful observation and differential diagnosis 
of A’ulvovaginal lesions. In Von llaam’s sei'ies, only one patient had 
an associated vaginitis: the other 13 patients h.ad lesions restricted to 
the vulva. 

V bile the therapy used in the ease herein reported Avas .successful, 
it is not advocated in its entirely. The scrubbing of the vagina Avilh 
giA*en soaji and Avater. Avith tlie subse<]nent a]Aplieation of ether, is ju’ob- 
ably too liarsh a procedure and need not be used. In general, regard- 
less of the particular therapy used, one should observe these princi- 
ples: ( 1 ) tliorougli removal of the grayish meml>r:ine Avlien jiresent ; 
(2! use ot gimtian violet and some types <if oxidizing agent, e.g.. hydro- 
gen peroxide. so<lium perborate, or jmtassium ]>ermang.'inate. »luring 
the acute state; iol ajAjdieatiou of arsjilu'namine in glycerin after the* 
subsi<lenee of the acute st:ite or tlie use of some arsenic.nl jjrej'j.ar.'itiou 
locally or ini ravenously. _ It is interesting to note tluit the jmtient in 
the ease reported by (hiitidleti and TaubonhaAis’-'’ had reet'ived itttra- 
vetious .ar.senical therapy Avith no apparent v.nlue. 
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One cubic centinieter of the auiTnouiaca] solution**’ is now layered on 
the mine and tlie test tube heated in a boiling water bath for two or 
three minutes. If histidine is present, a reddish-violet colored ring 
appears. The color may develop within a very short time and graduallj" 
spread, througliout the urine. If no histidine is present, a brovmish 
precipitate is usuallj’- seen. 


Results 

The urines of 56 pregnant women were tested. The cases were obtained 
fx’om the ward service, the pi’enatnl clinic, and private patients. Forty- 
one were primiparas. The tests rvere done in all months of pre^ianey. 
Fifty-one urines gave a positive reaction and 5 were negative, an 
accuracy of 91 per cent. Three of the errors occurred in the first 
trimester of pregnancy, 1 in the second trimester, and 1 in the third. 

Eleven of tliese specimens wei’e also tested by means of the Friedman 
hormone test. There was agreement in 9 instances. One patient, 
pregnant five v'eeks, had a negative Friedman test and a negative 
Kapeller- Adler test (Case 30). Case 81, seven weeks pregnant, had 
a positive Friedman test and a negative Kapeller-Adler test. Un- 
fortunately, we were unable to obtain a follow-up on this patient to 
establish definitely the existence of a pregnancy. Nevertheless, we in- 
cluded this among our errors. Another patient, pregnant fourteen 
weeks, had a positive Kapeller- Adler test and two negative Friedman 
tests done one w^eek apart (Case 6). Case 118 was under observation 
as a suspected ectopic. The Kapeller-Adler test was positive and con- 
firmed at operation. 

The urines of 72 nonpregnant women of childbearing age were tested. 
There were 5 errors. These included patients vnth various gynecologic 
disturbances, such as amenorrhea, pehdc infection, fibroids, ovarian 
cj'^sts, etc. It also included patients on other seiwices in the hospital. 
Both cases of primary amenorrhea gave a positive reaction. Two of 
the urines of patients with secondai’y amenorrhea also gave a positive 
reaction. Case 103, a patient admitted with an acute head injury, gave 
a positive test. 

The urines of 26 climacteric patients were tested. There were no 
errors. The urines of 6 males were also tested and all gave a negative 
reaction. The combined totals constitute a control group of 104 cases. 
There were 5 eimors, giving an accuracy of 95 per cent. 


Comment 


The results obtained are encouraging enough to warrant furtlier 
investigation of the Kapeller-Adler test as a rapid method in the 
diagnosis of pregnancy. A definite relationship between histidine 
metabolism and pregnancy apparently exists. Tliis relationsliip opens 
a feiTile field for future study. 


Note: Kapeller-Adler in lier most recent articleao describes tbe tedmique of ber 
test as follows: 

1. 5 c.c. of urine instead of 10 c.e. . 

2. Potassium permanganate and sulfuric acid added only to alkaline urines inste. 

of all tested urines. 


‘Ammonium carbonate. 10 Gm. of ammonium carbonate. 90 c.c. of water. 200 
c.c. of pure liquid ammonia. 
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of pregnant women which was first noted by^Voge' and detei mined by 
a chemical color reaction fii-st described by Knoop.® 

In 1935 Seidman® modified the Kapeller-Adler test and reported a 
study of 102 pregnant and 97 nonpregnant women. There were 94 
positive and 8 negative tests in the pregnant group. In the nonpregnant 
group, there were 24 positive and 73 negative tests, a percentage of 
25 per cent false reactions. 

The unmodified Kapeller-Adler test gave better results than those 
reported by Seicbnan. Stern"'’ found that the presence of nitrites in 
the urine interfered with the detection of histidine. In 1936 Kapeller- 
Adler"" then altered the technique of the test by oxidizing the nitrites 
with 1 per cent potassium permanganate after acidulating the urine 
until 10 per cent sulfuric acid. By so doing, the false reactions were 
reduced to less than 4 per cent. The reliability of this improved tech- 
nique has been substantiated by "Westberg,"® and Neuweiler and 
Giimm,"® who claim an accuracy of 99.3 per cent. 

The American literature"" in the past decade contains little reference 
to this test although some early workers considered it worthy of recogni- 
tion. Keeently, because of difficulty in obtaining laboratory animals, 
we decided to revive the Kapeller-Adler test. 

Normally, histidine, a product of protein metabolism, is disintegrated 
in the liver by a specific ferment, histidinase."® In pregnancy this action 
is inliibited."® The free histidine is then excreted by the kidney without 
alteration and can then lie detected chemically, the rate of excretion 
being dependent upon the amount of food ingested."" Histidinuria 
appears as early as the first week after the missed menstrual period, and 
occasionally even liefore. It disappears a few days after delivery. 
Kapeller-Adler suggests that the inhibition of the histidinase may be 
related to the associated rise in prolan during pregnancy."® 

Technique"® 

Ten cubic centimeters of the first morning specimen of urine are 
acidified with 4 drops of 10 per cent sulfuric acid and oxidized in a 
test tube by adding 1 per cent potassium permanganate solution, drop 
by drop, until a fairly reddish color results. This reddish or violet 
color should stay for almut half a minute. If it does not disappear, or 
if it shows a broum precipitation of manganese peroxide, the test tube 
should be placed in a boiling water bath. The urine will then become 
clear in a short time. This oxidation removes the nitrites. If the urine 
remains cloudy, it should be filtered. 

To the clear urine, the bromine reagent*' is added, drop by drop, 
imtil the solution becomes lemon yellow in color. Then test with 
potassium iodide starch-paper. One drop of the solution will produce a 
blue color on the paper if free bromine is present. Care should be 
exercised^ not to add too great an excess of bromine as an excess of 
bromine inliibits the coloi" reaction and is attributed to the interaction 
of bromine and histidine. After five minutes repeat the test for free 
bromine. If the paper stains faintly violet, continue with the test. If 
not, more bromine reagent must be added and tested again by the 
potassiu m-iodide starch paper after five minutes. 

of ^ P'""® bromine, 33 c.c. of glacial acetic acid, 100 c.c. 
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Conducted «y Fued L. Adaiij, M.D., Chicago, III. 


A TEN- YEAR ANALYSIS OP PUERPERAL SEPSIS DEATHS 

IN PHILADELPHIA- 

Clarence C. Briscoe, M.D., Philadelphia, Pa. 

D uring^ the past ten years the circumstances of every maternal 
deatli in Philadelphia have been reviewed by the Committee on 
Maternal Welfare of the County ]\Iedieal Society. An attempt is made 
to determine the primary cause of death in each instance and to classify 
it as preventable or nonprevenlable, asci'ibing so far as possible the 
responsibility to the ])h.ysieian or the patient. The 308 case records of 
this committee listed under “puerperal septicemia” form the basis of 
this study. 

During these years there have been 318,103 total births and 1,790 
matei'iial deaths ; 23 per cent were due to septic abortions, 17.2 per cent 
to puerperal sepsis, 11.1 per cent to toxemias, and 9.0 per cent to hemor- 
rhage of pregnanejL It lias been emphasized that nearly one-fourth 
(23 per cent) of these “maternal deaths” followed septic abortions, a 
problem unrelated to “maternity” for which the profession is not 
directly responsible. Of the 413 deaths from septic abortions studied 
by the Committee, 77.2 per cent ivere the direct responsibility of the 
patient who induced or suffered induction of abortion, while only 11.2 
per cent were attributed to the physician. During this period the 
maternal death rate has droiiped encouragingly. Although there 
has been a real decrease in deaths from infection and hemorrhage, 
greater progress has been made in reducing those from toxemia. Tins 
is probably the result of better prenatal care. It is our hope that 
study of these deaths from sejisis, giving particular attention to the 
errors of judgment and technique involved, will help reduce them 
further, since the present total equals that due to hemorrhage and 
toxemia combined. 

Affe . — ^Ages ranged from 15 to 45 years, the median age being 30. The 
highest death rate occurred in the age group 35 to 39. Septic deaths, like 
all maternal deaths, are least in the age groiqi 20 to 24. 

Bace . — Of the 308 women who died of puerperal sepsis 235 were white, 
73 were colored. This death ratio of 3.2 to 1 compares unfavorably to 
the total birth ratio of 5.3 to 1. Only 15 per cent of the total births were 
in colored women, yet 23 per cent of the septic deaths were in that race. 
Proportionately twice as manj^ colored women died from reasons ascrib- 
able to their own ignorance. The need for increased educational facilities 
and better obstetric care for the colored patient is obvious. 

Parity . — Comprising about 35 per cent of all deliveries, 49 per cent 
of women dying from post-partum infection were primiparas. Tliere is 
a steady decrease in deaths in succeeding pregnancies, relatively less 
with increasing multiparity. 

♦Presented at a meeting of the Obstetrical Society of Philadelphia, May 7, 1912. 
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3 Following- brominization all traces of free bromide should have disappeared at 
the end of the five-minute period before the continuance of the test. 

4. The auunoniacal solution is mixed with the brominated urine instead of lajcied 
and placed in a boiling water bath for three minutes. 
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SchaufOer, Goodrich C.: Pelvic Peritonitis in Female Infants and Children, Surg., 

Gynec. & Obst. 71; 286, 1940. 

Data from the records of 371 instances of female genital pathology in children 
and infants have been sifted for material in relation to primary pelvic infection. 
In 259 cases the original condition centered about a frank vaginal infection, the 
majority gonorrheal. 

By far the most frequent route is thought to be by asceut from an infected 
vaginal tract. The gonococcus and the pneumococcus, the organisms most frequently 
involved, invade almost always in this manner. Secondary infection from the ap- 
pendix is not infrequent, and is always serious. 

The pathology is essentially that of pelvic peritonitis. 

Appendix infections and pyelocystitis are tlie most frequent confusing factors. 

Pertinent data from personal observations of actual or highly suggestive primary 
pelvic infection are re-sdewed. 


William C. Henske 
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d. UnrocoRiiizcd transverse lie 1 

0 . Unrecopnizod disproporlion J4 

f. Unrecognized placenta previa 1 

3. Meddlesome interference 1C 

4. Inadequate treatment 13 

a. Of toxemia 2 

1). Of second stage 5 

c. Of infection 5 

d. Of inertia 1 

5. Operative interference in the home 10 

G. Indefinable error of judgment and technique C 

7. ^Manipulation in the presence of infection 4 

S. Unnecessary cesarean section 3 

0. Failure to intervene when indicated 2 


Summary 

1. Tliree liundrcd and eiglit women died of puerperal sepsis in Phila- 
delphia during the past ten years. 

2. Three-fourths of the deaths from puerperal sepsis were deemed 
preventable. 

3. The prevention of puerperal sepsis is chiefly the responsibility of 
the physician. 

4. Puerperal sepsis is greatest in the nullipara, the colored race, and 
the woman aged 35 to 40 years. 

5. Operative interference preceded infection in 57.7 per cent ot these 

patients. _ . , 

6. Cesarean section was iierformed on one-third of the patients wiio 

died of puerperal sepsis. • i i 

7. Obstetric complications cannot be properly treated in the Home. 

8. The causes of puerperal sepsis vary from violations of elementary 
principles, through fine errors of judgment and technique, to uiiaioic- 
able disaster. 
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Attendant. — A praetiemg physician allendccl 214, or 69.4 per cent, of 
the women dying from ])uerperal sejisis. Tlie remainder were attended 
by internes (47, or 15.2 per cent), residents (13, or 14.1 per cent), 
students (13, or 0.9 per cent), and unknown, 27, or 8.7 per cent. Four 
women were undelivered. 

Method of Delivery. — Spontaneous delivery preceded sepsis in 40.2 
per cent of the group ; operative in 57.2 per cent. The method of de- 
livery was unrecorded in two instances and four patients died of infec- 
tion undelivered; 33.1 per cent of these deaths followed cesarean section. 

Place of Delivery. — Fatal infections followed delivery in the hospital 
in 246 instances, in the home in 58. Pour patients died undelivered in 
the hospital. The septic death rate per 1,000 total births for hospital 
delivery is 1.0, for home delivery 1.15. This does not mean that the 
danger of infection is only slightly greater in the home than in the 
hospital, for the latter must bear the burden of delayed admissions, 
severe toxic and hemori'hagic cases requiring heroic measures, and other 
complications. Operative interference in the home adds greatly to the 
danger, increasing the death rate twenty times over the hospital death 
rate for operative delivery. 

Preparation. — Of the 308 patients who died of sepsis, 68 were not 
shaved before delivery. Fourteen of these deaths were nonpreventable 
and 16 were caused by neglect on the part of the patient. In 38 cases 
the physician was in error, and of these, 20 had no preparation whatso- 
ever. Economic factors were largely responsible for this error. 

Vaginal Examination. — Nearly one-half of the patients had vaginal 
examinations during labor, averaging two examinations per patient. It 
is our belief that many more were unrecorded. This does not condemn 
vaginal examination per se, but only vaginal examination without proper 
technique. 

Preventabilify. — Death was considered by the Committee as prevent- 
able in 230 instances, and nonpreventable in 78. In the preventable 
group, the error was attributed to the physician in 206 cases, to the 
patient in 24. The preventable factor was considered an error in tech- 
nique in 110 cases, error of judgment in 91, both errors in 3, and un- 
recorded in 2. 

From the above data furnished by the Committee we have been able 
by inference to list the involved errors of technique and judgment. Some 
overlapping is unavoidable. 


A. Errors in Technique 

1. Indefinable error in technique 40 

2. Technical error in cesarean sections 29 

3. Long labor (probable infection) plus cesarean section 12 

4. Home operations, inadequate preparation 8 

5. Vaginal manipulation with inadequate preparation 6 

6. Sepsis following surgical induction 6 

7. Invasion of infected uterus 3 

8. Post-partum douches 2 

9. Inadequate treatment of hemorrhage and/or infection 2 

10. Streptococcic throat infection plus cesarean section 1 

11. Streptococcic infection carried by nurse 1 

B. Errors in Judgment 

1. Cesarean section in presence of infection 19 

2. Error in diagnosis 21 

a. Unrecognized ruptured uterus 2 

b. Unrecognized hydrocephalus 2 

c. Unrecognized placenta acereta 1 
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for extensive summaries of the early investigations of the potency and 
toxicity of diethylstilbestrol. 

The profession has welcomed certain advantages of diethylstilbestrol 
over the hormonal esti’ogens: (1) it is inexpensive; and (2) moder- 
ately small amounts by mouth induce estrogenic etfects which are com- 
parable to those obtained with the usual therapeutic doses of intramus- 
cu]arl_Y administered hormonal estrogens. These features may prove 
to be therapeutic boomerangs unle.ss constant diligence be exercised to 
avoid uncritical therapcusi.s, .self-medication, overdosage and unduly 
prolonged treatment. 

Tim most common routes of administration of estrogens are the oral 
and intramuscular ones. In addition, estrogens have been applied lo- 
cally to the vaginal and nasal mucosae and by dermal inunction Avhen 
it Avas desirable to obtain localized effects and to keep general systemic 
effects at a minimum. Subfascial implantation of sterile pellets of 
cry.stalline estrogens has been done. 

The convenience of the pellet method is ohAuous, if and Avhen pro- 
longed therapj’’ is necessary. rioAvcAmr, its effectiAmness has been ques- 
tioned on the basis of an unsatisfactory absorption rate.^ Moreover, 
there are other grounds for opposing this method of administration. 
Since its most common uses have been in the treatment of symptoms 
sequential to menopause, genesis and groAvth of neoplasms may be 
laAmred by a constant supply of estrogens in amounts greater than the 
usual physiologic leAmls. The AAmrning that this form of therapy is 
contraindicated in Avomen Avith intact uteri® should be heeded. The 
cheapness and effectiveness of oral therapy Avith diethylstilbestrol or 
estrone sulfate render pellet imijlantations of estrogens unnecessary 
even Avhen prolonged therapy is deemed advisable. 

More recently, intramuscular administration of an aqueous suspen- 
sion of estrone crystals has yielded promising results.® Estradiol dis- 
solAmd in propylene glycol has been applied topically under the tongue 
A\dth resultant satisfactory absorption.^ 

SxtbstihUional and Goinplemental Therapy in Intrinsic Estrogenic 
Failure: Hypo-ovarianism originating during adolescent years rarely im- 
pairs health, but it results commonly in ultimate sterility and it imposes 
upon the young Avoman Amrious cosmetic inelegances. The sterility 
Avhich results from seAmre estrogenic failure of intrinsic ovarian origin 
is permanent unless spontaneous recoAmries of OAmrian reactivitj'’ occur. 
Full substitutional therapy with estrogens may effect desired cosmetic 
alterations, the rationale of which are: (1) to effect epiphyseal clo- 
sures, thereby curbing excessive somatic groAvth (a therapeutic hope); 
(2) to induce sexual attractiveness of the patient Avith sequential salii- 
tory psychic effects; and (3) to produce a degree of genital develop- 
ment comparable to the normal. 

A differential diagnosis should be made between estrogenic failure 
secondary to hypopituitarism or hypothyroidism and that due to in- 
trinsic OAmrian inadequacy. Often a trial of gonadotropic therapy (see 
gonadotropins) may be necessary to segregate those cases due to hypo- 
gonadotropic pituitary function. Only Aidieii OAmrian failure m due to 
extraoAmrian causes, can complete therapeutic salvage, i.e., initiation 
of fertile cycles, be anticipated. 

When there is recourse to substitutional estrogenic therapy in severe 
intrinsic ovarian failure, the limitations inherent in this form of treat- 
ment should be recognized: (1) no stimulative effects on the oAmries 
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A satisfactory nod conservative means of regulating prolonged and 
excessive anoynlatory bleeding of the young woman employs the 
ovarian principles, estrogens and progesterone, in a cyclic fashion 
w iicji sinuilatcs tlieir order of jirodiiction and nse by the indhddiial.® 
An estrogen (estradiol benzoate, 0.3 mg. daily or 0.6 mg. every other 
day) is given for ten to fourteen days, and subsequently there "follows 
the adimnistration of estrogen (estrone, 10,000 I.U. daily or 20,000 ITJ. 
every other day) and progesterone (or progestin, 5 mg. daily or 10 
mg. every other day) for the next ten to fourteen days. Treatments 
arc given intramuscularly and are initiated at the conclusion of an 
episode of bleeding. As a rule, bleeding occurs near or at the comple- 
tion of such a schedule.® This .sj^stem has been modified^® by various 
workers to the extent of decreasing the total dosage of progesterone, 
either by decreasing the daily dose or by decreasing the number of 
treatments. These series of therapy are continued until bleeding oc- 
curs from progestational endometriums, verified by studies of endo- 
metrial biopsies. 

Wlien immediate hemostasis is desired, satisfactoiy results usually 
are obtained by the use of daify intramuscular injections of estradiol 
benzoate, 0.3 mg. to 1.0 mg. or by the oral administration daily of 3 
to 10 mg. of diethylstilbestrol, provided a diagnostic cui’ettage is not 
indicated and the hemopoietic s.ystem is not under strain. If hemostasis 
is secured by estrogenie^ thei-apy, ej’-elic estrogen-progesterone therapy 
should follow promptly in order to bring about regulation of the bleed- 
ing cycle. 

The principal objections to cyclic estrogen-progesterone therapy are 
its expense and the necessity of intramuscular administration. With 
diethylstilbestrol available, however, a part of the difficulty may be 
overcome. It has been employed®' in cyclic manner with anhydro- 
hydroxy-progesterone with promising results in the treatment of ex- 
cessive uterine bleeding. When used in daily doses of 1 to 3 mg., 
diethylstilbestrol compares favorably with estradiol in regulating uterine 
bleeding or in “ priming” hypoplastic uteri,^® 

Not only does this therapy regulate prolonged or excessive bleeding 
but also in some 30 to 40 per cent of instances it permits recovery of nor- 
mal ovarian functions. It possesses, however, little more than em- 
menagogue value when it is used in estrogenic failure characterized by 
amenorrhea. 

When ovarian failure is due to hypothyroidism, adequate thyroid 
therapy (q.v.) produces desirable effects upon tire bleeding cycle and 
upon the ovulatory functions of the ovary. If there be need for im- 
mediate hemostasis and cycle regulation, estrogenic therapy may be 
a valuable adjuvant. When sterility exists in association with cyclic 
anovulatory bleeding, and when there is no associated hypothyimrd- 
ism, cyclic one-two gonadotropic therapy should be tried (q.v.). Tins 
therapy is of no value in regulating bleeding. 

Palliative Therapy During the Climaateric: Women who are ap- 
proaching, or who liave experienced recently, a spontaneous menopause 
and those who have had the menopause imposed upon them through tim 
effects of surgery, roentgen raj's or radium, have as complex a series or 
endocrine adjustments to establish as can be identified with any ot tJie 
physiologic epochs of woman. In handling the climacteric patient, it is 
not ovarian failure, per se, which requires therapy; it is the undesii'CCJ 
symptomatology which is associated v/ith tliis epoch. 

The therapeutic agent of choice in the treatment of climacteric symp- 
tomatology is an estrogen.® Preferably, it should be one which is active 
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are produced; (2) therapy must he given as long as results are de- 
sired- (3) when therapy is discontinued, all the salutory responses 
retrress; and (4) despite striking endocrine responses of patients treated 
in^this manner, they remain sterile, since there are no substitutes tor 
ova produced by healthy ovaries. 

The most practical and economic estrogens for prolonged therapy of 
this type of ovarian failure are diethjdstilbestrol and estrone sulfate. 
These permit oral therapv. The usual daily dosage of diethylstilbestrol 
ranges from 3 to 6 mg., that of estrone sulfate, probably from 7.5 to 
15 mg. When estradiol benzoate or dipropionate is employed intra- 
muscularly, a dosage ranging from 6,000 to 15,000 rat units about 
three times iveekly is required. There are good grounds for advising 
that estrogenic therapy be given in cj’^eles ivith some twenty days of 
treatment and some ten days of no treatment. This regime simulates 
natural waves of ovarian function and prevents cumulative effects of 
prolonged constant therapy. When sufficient uterine hypoplasia has 
occurred to permit withdrawal bleeding, these cycles of therap 3 ’- should 
be initiated after ivithdrawal bleeding and discontinued if and Avhen 
intercurrent bleeding occurs. Commonljq diethjdstilbestrol therapj’' 
under these circumstances produces almost ebony black pigmentation 
of the nipples and areolae -. this has been found to be of no significant 
import, and it has been likened to the hyperpigmentaiy reactions of 
the gestational state. The concomitant administration of progesterone 
or anhydro-hydroxy-progesterone with estrogens is said to lessen re- 
gressions Avhieh follow cessation of therapy. This additional therapy 
increases the cost of the therapeutic program many times. 


When hj'pomastia is the onlj’^ cosmetic concern of the patient, some 
clinicians advise the use of an estrogenic ointment, containing either 
estradiol or diethylstilbestrol. The ointment is massaged into the mam- 
maiy areas several times dail.v. This method of therapj' is more trouble- 
some and more expensive than the oral one. 


Anovulatory ovarian failure during adolescence, which is character- 
ized by no evidences of estrogenic deficiencies, is common during the 
early post-menarcheal months. At times, it may continue for longer 
periods oi time, Avhen it may be associated with prolonged and exces- 
sive uterine bleeding. Since the gynecologist is charged under these 
circumstances with the securing of hemostasis and the regulation of 
bleeding without producing any further depressions in ovarian func- 
tion and since he desires ultimately for his patients to recover a grade 
of ovarian function compatible with fertility, the most conservative 
therapeutic approaches must be employed. This therapy is discussed 
in the coming sections which deal ivith anovulatory failure during the 
reproductive epoch. 


Intel ciu rent ovarian failxcve during the reproductive epoch is gen- 
erally of two grades: (1) estrogenic and (2) anoiailatory. Estrogenic 
therapy has the same indications and limitations here as ivhen the 
failure originates during adolescence. 

Anovulatorj’^ ovarian failure is characterized universally by sterilitj’' 
and not infrequently by prolonged or excessive uterine bleeding. When 
the patient is an adolescent or a j'^oung ivoman ivith maternal aspira- 
tions, conservative therapy designed to control excessive bleeding and 
secure a return of normal ovarian function should be employed. Infre- 
quent^ uterine bleeding requires no therapy unless there is associated 
undesired sterilitjL Indeed, there has been too much treatment of the 
menstrual cycle and too little treatment of the patient. 
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of threatening abortions. Tlicy have been employed also in eclamptic 
ana toxemic slates. Estrogenic therapy has been employed in nausea 
and vomiting of pregnancy'® and for the hastening of labor." The 
lationale for their use in these conditions is based on the presumed 
existence of an estrogenic deficiency. This treatment has met with 
little success. 

In echinipsia and abortion patients, estrogenic therapy has been com- 
bined with the concomitant administration of progesterone. Sodium 
pregnanediol^ gliicuronide, an inactive metabolic of progesterone, admin- 
istered in daily doses of 100 mg., is said to enhance the activitj^ of estra- 
diol benzoate and proge.sterone in the treatment of eclampsia.'® It is 
doubtful that estrogens are of benefit in antiabortional therapy. Con- 
tinued and intensive research .seems necessary before well-defined indi- 
cations for estrogenic therapy during the pregnant state can be estab- 
lished. 

Many obstetricians choose to stop lactation, or decrease milk formation 
in the ease of painful engorgement of the breast, by means of estrogenic 
therapy. Recently, diethyl stilhestrol has replaced the limited use of 
natural estrogens in this procedure. Its action is fast, and its toxic 
manifestations, however slight they may be under other eircunistanees, 
are said to he absent in the puerperal woman.'®’ The optimum 
daily dosage seems to he 5 mg. As a rule, onlj’- a few days of therapy 
are required for the lactating tissues to become inactive. It would ap- 
pear, hoAvever, that endocrine therapy has no particular advantage in 
this regard over the use of ice packs and other time-honored measures. 

Other Uses of Estrogens: Estrogenic therapy has been applied em- 
pirically in a number of conditions, not necessarily gjmecologic in na- 
ture : atrophic rhinitis, acne and laryngeal papillomas and gonorrheal 
vaginitis in children. Estrogens have been administered topically in 
atrophic rhinitis, acne, and gonorrheal vaginitis in children on the basis . 
of their epithelial trophic properties. Satisfactory results have been 
obtained in some cases of atrophic rhinitis. The results in acne have 
been indifferent. Estrogenic therapy of gonorrheal A’aginitis in chil- 
dren has been outmoded by the use of the various “sulfa” drugs. 
Laryngeal papillomas, not uncommon in children, tend to disappear at 
puberty. This is ascribed to the normal increase in estrogen produc- 
tion at this time.®® On this basis, estrone in oil was applied by spray 
to the larynx. Approximately 1,000 LIT. were administered in weekly 
treatments. Therapy covered a number of months. It ivas followed 
by a regression of some of the papillomas; inhibition of new growths 
was marked. Thus, it proved to be a successful adjunct to surgery m 
clearing the larynx of papillomas. Surgery might be unnecessary u 
the condition were diagnosed at its onset and estrogenic therapj^ applied. 

Relation of Endocrine Therapy to Carcinogenesis: Reports upon tlie 
relationship of hormones to the genesis of carcinomas and other atypical 
growths in experimental animals have reached voluminous prop^ortions 
in the last few years. Recent papers liave revieived this problem.' ^ the 
theoretical chemistry of the origin of malignant growths in the organ- 
ism has been discussed.®® 

There should be no longer any doubt regarding carcinogenic proper- 
ties of hormones, especially of e.strogeiis in the laboratoiy animal. 
Atypical growths may arise at one or in numerous sites as the result 
of stimulation; the genesis of tliese growtlis may be, but is 
sarily, related to a hereditary factor which favors neoplasia. i-ne 
formation of tumors by estrogens apparently may be prevented to a lajge 
extent if progesterone be admini.stered concurrently ivith estrogens. 
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■\vlien administered by month. Small amounts given daily over a pmod 
of a few months should give satisfactory results. Hjqiodermic medica- 
tion should be avoided; its psychological effects are bad. Estnol glu- 
curonide, in daily doses of from 120 to 960 day oral units, has been 
found efficacious. Occasional patients may require larger doses. _ Di- 
ethylstilbestrol lias had its widest use, and perhaps its most uncritical, 
in this group of patients. In general, the dosages employed have been 
too large, and treatments have been too prolonged. There are niimerous 
instances reported of postmenopausal uterine bleeding being induced 
from daily doses of 1 mg. and larger. _ The writer agrees with those^®- “ 
Avho have recommended the use of diethylstilbestrol in daily doses of 
much less than 1 mg. in the treatment of climacteric symptomatology. 

Therapeutic schedules should be designed to be palliative 9^_ly in 
nature. Full substitutional doses frequently result in irregularities of 
uterine bleeding in the premenopausal patient, and delay the natural 
processes of sexual aging. It is our feeling that a large percentage of 
patients who complain of undesired symptoms at this time of life can 
be “cured” with reassurance and knowledge of the fact that a thorough 
physical examination revealed no dreaded pathology. 

Vaginitis and kraurosis vulvae are relatively infrequent complications 
of sexual aging. Senile vaginitis often yields to estrogenic therapy. 
The use of vaginal suppositories containing estrogens or of orally ac- 
tive estrogens in relatively small doses may be followed by the desired 
results without the production of any rejuvenating systemic effects. 
In the case of kraurosis vulvae estrogenic therapy, regardless of the 
manner of administration, generally has been discouraging. Surgery 
(vulvectomy) is the most appropriate therapeutic measure. The local 
application of estrogenic ointments may prove effective in treating 
recurrent symptoms following vulvectomy. 

Opposed or Antagonistic Estrogenic Therapy: On the physiologic 
Iiasis of their function-reducing effects, estrogens have been applied in 
certain instances of hyperfunction of the pituitary and adrenal cortical 
hyperactivity associated with vh’ilism. Until the advent of diethylstil- 
bestrol no worth-while clinical results had been obtained. Recently, 
favorable results have been reported following therapy with diethyl- 
stilbestrol in the cases of pituitary basophilism^* and of virilism of 
probable adrenal cortical etiology.*® Adequacy of dosage and duration 
of therapy are governed by clinical and physiologic responses of the 
patient. 

ContrapJiysiologic Therapy: The emplojonent of estrogens to inhibit 
or prevent the estrogenic and corpus luteum functions of the ovaries 
(contraphysiologic therapy) has had wide application in such conditions 
as so-called “menstrual headaches,” dysmenorrhea, and periodic breast 
pain. Good results have been reported by some iiwestigators. Large 
doses of hormonal estrogens, usually 50,000 T.U., or larger, given intra- 
muscularly at two- or three-day intervals during the first half of the 
cycle are said to be required to suppress ovarian function 
sufficiently for symptomatic relief. Such a schedule often leads to dis- 
turbances in the cyclicity of bleeding. Although these undesired alter- 
ations of menstruation are temporary, the treatment seems impracti- 
cable and, for the most part, without rationale. 

Therapy During Pregnancy and the Puerperinm: The indications for 
estrogenic therapy during the course of pregnancy in general are not 
clear-cut. Estrogens have been used in the treatment of pregnant 
women having histories of repeated abortions and also in the treatment 
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llie Council on Pharmacy and Chemistry of the American Medical As- 
sociation maintained as late as the early spring of 1941®^ that clinicians 
had not offered sufficient data to warrant tlie inclusion of progesterone 
in Ncto and Non-official Remedies. 

Recent investigations^'' indicate a possible difference between the 
activity of progest in and of progesterone. Such a difference, if it exists, 
may account, in pari,, for t.lie varying opinions upon the fundamental 
pharmacodynamics of the corpus luteum hormone. 

Unassailalile evidence from vaidous sources points out that, in some 
instances at least, the presence of the corpus luteum is not necessary 
for maintenance of normal gestation. Removal of corpora lutea from 
patients with early pregnancies before the time their first menstrual 
periods were missed, demonstrated this fact. Early establishment o 
the functional adequacy of the cboriojfiaeental system may account or 
the continuation of pregnancy' in these instances. _ 

The supposed relaxing effect of progestin upon the ntenne museu a- 
ture has led to its use in the treatment of threatening abortions ana 
in the treatment of those patients who have histories of repeated a - 
tions. For the same reason progestin lias been used in treating 
tional dysmenorriiea. In .spite of tlieir apparent thoroughness, 
ever, clinical studies have not related, etiologically, cprpiis u , 
lire or defieieney' with many repeated abortions or of 

TJieraim of Abortion: Numerous reports have cited f^cacy 
progestin in preventing abortion. Progestin often has 
for success when the effects of adjuvant measures, such Jhjroid s 
stance, l,ed rest, limitation of sexual and 
been evaluated. We have not been imiu'essed 

gesterone therapy in these conditions. •’ Our .j investi- 

treated patients has not been as high as those some eg. 

gators-^® although the dosages were oompaimble or ^i geu ^ ne^P^^ 
nant women show definite evidence of deficiency in t e p o „ 
principle, i.e., decreased pregnaiiediol values of ^he uime, 
most intensive progesterone therapy fails to pievent ^jys- 

Therapy of Bysmenorrhea: The results pharmaceutical 

menorrhea when compared to those of a host of oti i 
agents arc equivocal. Instead of quieting ‘ con- 

therapy), it has been shown tliat piogesteione m 5 mtients having 
tractilffy!^^ Moreover, it is believed generally that ^^ost patimits n^.^ 
functional dysmenorrhea have ample ^oiP^^s ii eum f 
founded upon the facts that bleeding occur s fio p preonanediol (an 
metriums and that essentially normal fi^anti^es « P » hr the 
■etionary product of progestin metabolism) are excreie 


exer 


TJse for “ Afi or pains” : The use of P^’o^csterone theiapy foi 

in 1935 ^® shortlv after progesterone had been syn • <<fjere then 
Siannacoiogicaily in med afprofS* • J ' 

At the present time many believe that the use or u » 
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In spite of the reported lack of evidence of malignant changes in the 
reproductive system of women during or folloAving protracted estio- 
genie therapy, the possibility of this pccurrence should be considered, 
particularly ■\vlieu estrogenic tlierapy is employed in Avomen of cliinac- 
teric age. Because of clinical statistical data and the knoivn facts re- 
garding cancer and heredity in experimental animals, one has been 
cautioned not to treat ivith estrogens a patient ivho has a familial his- 
tory of malignancy. 

Several recent findings are of pertiiieiiee to this discussion. Atypical 
growths of the cervical epithelium of four oophoreetomized ivomen 
have been reported'® folloiving the concurrent administration of es- 
tradiol benzoate and testosterone propionate, and of estradiol benzoate, 
progesterone, and anterior pituitary growth hormone. The dosage ivas 
moderate and ivas gwen oi'er periods of six to eight weeks only. The 
use of groAvtli hormone was thought to have accelerated these changes. 
Another report'" describes the cases of three women of climacteric age 
in whom squamous cell carcinomas ivere thought to have been produced 
by intensive estrogenic therapy. One of these patients had a familial 
history of a earcinoma. Instances in ivhieli the diagnosis of carcinoma 
Avas coincidental to prolonged estrogenic therapy^® serve to emphasize 
the rationale of caution in estrogenic therapy and point out the graAm 
need for further clarification of our concepts of carcinogenesis. 

2. Androgens . — ^We associate androgens, usually, AAdth the sexual and 
somatic maturation of the male, and AA'ith the subsequent maintenance of 
these systems in a state of functional adequacy during adult life. 

A rather Avidespread emplojonent of androgenic therapy, i.e., testo- 
sterone propionate, in the female has been based presumably upon the 
fact that Avomen excrete androgens in the urine in essentially the same 
amounts as do men. Up to the present time, hoAvever, no clinical 
studies have been reported Avhieh definitely associate any functional 
syndrome of the female AAUth insufficient androgenic function. Unless 
such a condition be demonstrated in Avoman, androgenic therapy of the 
female must be regarded as empiric and contraphysiologic in nature. 

The major pharmacologic effect of androgenic therapy of AVoman is 
an “oAmi'ian-negating” or ovarian-depressing one. Most therapeutic 
endeavors of an endocrine nature in gynecology haAm an opposite aim, 
that of stimulating hypofunetioning ovaries. The grave Aurilizational 
phenomena, Avhich not infrequently are associated with androgenic 
therapy of Avomen, may render it an unnecessary and unjustified form 
of pharmacologic mayhem. 

3. Progestational Principles. — Experimental studies of the physiology 
of the corpus luteum began nearly half a century ago.'® Clinical em- 
ployment of corpus luteum extracts dates to some thirty years ago.®® 
In 1934, an active principle of the corpus luteum, progestin, Aims^iso- 
lated and identified.®^ During the same year, a compound having the 
chemical identity of progestin, and accepted as having the same pharma- 
cologic action, Avas synthesized from stigmasterol and from pregnane- 
diol.®- This substance Avas called progesterone. 

A time-honored concept of the physiology of the coi'pus luteum at- 
tributes to It the role of protecting and nurturing the product of con- 
ception. Its actiAm principle, progestin, has been described as exerting 
a quieting relaxing action upon the myometrium. Ardent proponents 
and opponents of this concept base their statements upon clinical as 
Avell as experimental studies. The eAudence gathered from the studies 
ot each of the opposing groups has been so Avell founded, in fact, that 
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radical iiiaslectomy, for example, no constant beneficial results were 
obtained.''^ 

II. Endocrine Extracts of Protein or Protein-Like Nature 

^ The snbstance.s of this nature to be discussed are the various gonado- 
1 opins and desiccated thyi'oid gland. The sources of these are the 
anterior pituilar.y, eei'tain liody fluids and the thyroid. Discussion of 
tile vasopressor and oxytocic principles of the posterior pituitary will 
lie omitted. 

_ 1. Gonadotropins. — These may be divided into three groups, depend- 
ing upon their sources; (1) pituitary, extracted from the pituitary 
gland itself; (2) chorionic, extracted from pregnancy urine ; (3) equine, 
extracted from the serum of pregnant mares. The ultimate source of 
the latter turn substances is thought to be the chorioplacental system. 

As yet, there are no extracts of the anterior pituitary which are suf- 
ficientlj’' free of toxic or reaction-producing materials for satisfactory 
clinical use and which combine potency and practicability for pro- 
longed therapy. This would seem theoreticall}’’ to be the gonadotropin 
of choice. 

Extracts containing chorionic gonadotropin have been employed for 
a number of years. A great deal of their use in gjmecology has been 
uncritical. Despite earlier beliefs to the contrary, this gonadotropin is 
incapable of stimulating the follicular apparatus of ovaries of either 
woman or inonkej'-. Rather, it depresses follicular and granulosa cell 
development, thereby depressing estrogen metabolism. In rodents, the 
ovarian stimulation is aseribable to changes in pituitary function and 
not to a direct ovarian stimulation. These gonadotropic extracts pos- 
sess no hemostatic action in functional uterine hemorrhage. Appar- 
ently successful results obtained during the early days of chorionic 
gonadotropin development Avere due, probably, to a nonspecific reac- 
tion to foreign proteins. 

Following the commercial advent of equine gonadotropin tbere_ de- 
veloped a Avidespread enthusiasm regarding the therapeutic potentiali- 
ties of this gonadotropin. 

Despite conclusive data from studies on the rat, Engle’s very true 
statement^^ is pertinent : “There is no AAmy to study human physiologj" 
other than to study human beings. Experimental animals serve only 
to prepare the Avay for human experimentation.” "Wlien human experi- 
mentation is impracticable, the results usually may be mirrored m 
other primates. More heed should be taken of the results of critical 
hormonal studies made on the monkey. . 

Equine gonadotropin has the ability to stimulate follicular actmty 
in the human being and in the monkey, but ovnlation and corpus 
luteum formation are not induced in the monkey, nor has it been estab- 
lished that ovulation occurs upon therapy of Avomen Avhose ovaries are 
not experiencing these phenomena spontaneously. 

Gonadotropins have, in general, only one application in gynecology : 
treatment of the hypofunctioning ovary. If therapeutic success is to 
be had Avith gonadotropins, the folloAving criteria must be satished: 
a state of pituitary deficiency must exist as a basis for the ovarian lan- 
ure ; the ovaries should not have lost their normal reactmty to gonado- 
tropic stimuli; a system of gonadotropic therapy must be aA'ailable 
AA^hich is adequate to evoke responses in the OAmry, resulting m ovula- 
tion Avith the discharge of a fertilizable ovum and the production ot a 
progestational state of the endometrium. 
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cated in the conservative therapy of functional uterine hemorrhage due 
to adolescent or intereurrent ovarian failure. In these conditions there 
is associated usually an absence of corpus luteuin activity due to an- 
omlatory failure. There are some clinical data to the etiect that the 
cyclic administration of estrogen and progesterone under these circum- 
stances may result in complete salvage. Progesterone, however, shoulc 
not be regarded as an effective hemostatic agent in functional uteiine 
hemorrhage : when given during an episode of bleeding, it increases 
the hemorrhage and when given during the nonbleeding phase, it may 
provoke bleeding. Upon occasions the statement has been inade that 
no absolute proof had been presented that progesterone constituted an 
essential part of such a schedule. Recently, however, it was reported 
that in the treatment of patients who were bleeding from estrogenic 
endometriums, the use of estrogens alone was of little value in effect- 
ing complete salvage. 

A few shears past, another compound having progestational activitjL 
was sjmthesized from estradiol lanhydro-hydroxy-progesterone.^'’ It is 
active when administered by mouth. Patients usually can be treated 
intramuscularly with progestin or progesterone at less expense than 
Avith adequate amounts of anhydro-hydroxy-progesterone. In our 
hands it has been as efficacious as progesterone in the treatment of 
threatened abortion and those pregnant ivoineii having histories of 
repeated abortions.*® The ratio betiveen the effective dosages of orally ad- 
ministered anhydro-hydroxy-progesterone and progesterone given in- 
tramuscularly is probably 10 to 1. 

Although many reports credit progesterone used in 1 and 2 mg. doses 
daily or several times Aveekly with therapeutic successes, it is the con- 
sensus that the daily administration of 5 mg. is usually nearer the re- 
quired dosage in gynecology and that 5 to 10 mg. given daily or several 
times weekly seem to be nearer the therapeutic requirement when 
threatening abortion is being treated. 

4. Adrenal Steroids. — Corticosterone and its related steroids may per- 
mit AYorth-udiile applications in gynecology and obstetrics by virtue of 
their ability to regulate the metabolism of electrolytes and ivater. The 
acetate of desoxy corticosterone, the most widely used of these cortical 
steroids, will be discussed. It is not a complete coi'tical principle, how- 
ever, since it lacks the carbohydrate metabolic factor. 

Uses in Vomiting of Pregnancy: Desoxycorticosterone acetate may be 
of value in treating those patients Avho have become markedly dehydrated 
and depleted of sodium and chloride due to pernicious vomiting of preg- 
nancy. It has been suggested the dosage be small, 1 or 2 mg. daily, and 
that overtreatment be avoided. Extracts of adrenal cortex have been 
used also in vomiting of pregnancy. The glucose mobilizing effects 
of these may be of value. 

^ Use in Preparation for Adrenal Surgery: Desoxycorticosterone acetate 
IS of value in the preoperative preparation and postoperative care of 
patients requiring adrenal surgery. The hazards of adrenal surgery 
have been reduced by a regime like the following; The patient is 
given desoxycorticosterone acetate intramuscularly, 5 mg. daily, be- 
ginning four dtys prior to the day of operation and ending several 
clays postoperatively. Increases in dosage on the day of operation and 
the duration of postoperative treatment depend upon the responses and 
requirements of patients. 

The efficacy of desoxj'^eortieosterone acetate in protecting against 
surgical shock has not been established: when administered prior to 
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tropic therapy (to l)c dcscrilx'd later) sliould lollow at this stage. (2) 
Eqniiic g'ODadoti'opin may he }>;iA'en in series of treatments to produce 
the same sexual and somatic matui’ation, the patient subsequently 
being transferred to a cyclic 1-2 gonadotro])ic schedule. 

Use of Cyclic 1-2 Gonudoiropic Therapy in Anovulatory Failure: The 
cyclic 1-2 gonadotropic schedule attempts to duplicate the hornionologA' 
of the menstrual cjmle and takes into account a likely synergism of the 
follicle-stimulating aJid luteinizing gonadotropin fractions. It em- 
braces the sequential and cyclic use of equine gonadotropin for its fol- 
licle-stimulating properties (follicle-slimulating hormone) and chorionic 
gonadotropin for its luteinizing ability (luteinizing hormone). The 
therapeutic schedule is as follo^YS: ]3eginning on the fifth day of 
the cymle equine gonadotropin is given intramuscularly in daily doses 
of 400 I.U. for ten days ; beginning on the sixteenth day of the cycle, 
chorionic gonadotropin is given intramuscularly in daily doses of 500 
I.U. for ten days. AVe, and others, have found this form of therapy to 
be effective in inducing ovulation in some patients Avith anovulatory 
ovarian failure. 

Anovulatory failure during the reproductive years is charactemec 
by regular or irregular bleeding from estrogenic endoinetriums. this 
type of ovarian failure is associated with sterility’" since its existence is 
ascribable to the iionoecurrenee of ovulation. It is not assoeiatec 
necessarily'" with any degree of estrogenic deficiency’". Therapeutic en- 
deavors under these circumstances are usually’" for one of tivo reasons^ 
(1) to control excessive or prolonged uterine hemoridiage and to 
fertile oAmrian cycles, or (2) to circumvent undesired sterility aio 

Gonadotropic therapy is of no real value in correcting infrequent oi 
excessive uterine bleeding. Therefore, ivhen eonfrontecl Avitli i 
symptoms of anovulatoiy ovarian failure, regulation of noiving o 
be secured by employment of the cyclic estrogen-progesterone sc le 
previously detailed in the discussion on estrogens. AA hen cyclic 
ing has been estalilished and occurs from a progestational endome > 
the patient may^ be given a trial of ey^clic 1-2 gonadotropic tfieiapy 


ing a succeeding cycle. _ . 

Patients, Avhose therapy’’ is designed to combat their endociine 
ity and whose bleeding is cyclic, are given a preliminary seiies 
cyclic estrogen-progesterone therapy^ to assay their i l,.Qpic 

tivity (biopsy at onset of bleeding) before _ cyclic 1-2 g o.„„ado- 
therapy is started. If "the response to_ a series of eye ic ' p,. 
tropin therapy be negative, a second trial is made, with a S 

dosage. This second series, however, should follow a rest cy cle. 
of response after the second trial of therapy probably indicates 

existence of refractive ovaries. „ar,tvmiic 

In the case of those patients Avho respond to cyclic 1-2 ^o^ad 1 
therapy (i.e., bleed from progestational endometriums as 
biopsy) no further immediate treatment should be gn ei • nvario- 

posdbUity of spontaneous adjuslments of o™op.tmtn,7 ^ J 
endometrial reciprocities should be investigated. criterion 

dometrium at the onsets of episodes of bleeding sliould 
for judging normal recovery of these relationships. Seveial eyci 

should be allotted for such alterations. T„n+o nn need for 

_ Spontaneous acljustm«>ls f.o.n, 


Spontaneous adjustments uj. uiesc " nj fi.o,n a 

further therapy. However, if menstrual bleeding ( n, . ^he 
progestational endometrium) does not 

initial response to cyclic 1-2 f ^^^^gt’icable to sub.stitute 

is required. Since, at the present time, it is nnpiaeticalile 
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In general, gonadotropic therapy has these limitations and undesir- 
able qualities: (1) A patient may be allergic to these protein or pro- 
teinlike substances. This possibility necessitates skin testing each 
prospective patient prior to therapy. (2) Continued treatment with 
these substances results in antibody formation with eventual refrac- 
tivity to the hormone. Rest periods are required, therefore, between, 
courses of therapy. (3) Sensitivity to these extracts sometimes de- 
velops after the completion of a course of treatment. This may cause 
a final cessation of this form of therapy. A near fatality under thes^e 
circumstances following intravenous administration has been reported.^^ 
(4) Administration must be by injection. (5) The hormone is de- 
stroyed rapidly or excreted promptly after administration, making a 
functional level which characterizes that of normal physiology _ ex- 
tremely impracticable to maintain. (6) Inability to regulate bleeding; 
in the case of patients with irregular bleeding, cyclicity must be_ main- 
tained by the use of ovarian steroids. Irregular bleeding often is pro- 
duced by gonadotropic therapy in ivonien having regular cycles. 

Although therapy with gonadotropins has these rather serious en- 
cumbrances, there are two general types of patients which may be 
treated successfully with this form of therapy ; the patient with adoles- 
cent hypoovarianism and the sterile patient with anovulatory cyclic 
(or acyclic) bleeding.'*^ 

Use of Equine Gonadotropin in Adolescent Estrogenic Failure: 
Equine gonadotropin is recommended for an initial trial of therapy since 
it has been shown to be the most potent gonadotropin available with 
regard to stimulation of the granulosal apparatus, i.e., the elaboration of 
estrogens. A suggested therapeutic schedule in the ease of a patient with 
adolescent estrogenic failure is the following : If the skin test has proved 
negative, the patient is given 200 to 400 I.U. of equine gonadotropin 
daily, intramuscularly, for a period of four to six weeks. One series of 
treatments should not continue longer than this length of time and a 
respite of four to six weeks from therapy shoirld follow. Should no 
response occur during the first series of treatment, a second sei’ies may 
be given with the daily dosage increased to 1,000 I.U. Positive responses 
are characterized by evidences of increased elaboration of estrogens bj’^ 
the ovaries: enlargement of l)reasts, uterus, vaginal canal, ovaries, 
changes in vaginal smears, proliferation of the endometrium and with- 
drawal bleeding. If no responses are observed during this second trial, 
it is justifiable to conclude that the ovaries are refractive to gonadotropic 
stimuli. The remaining alternative then is treatment of those patients 
who do not respond to gonadotropic therapy with full substitutional 
doses of estrogens. 

It has been noted that marked ovarian enlargement may occur during 
perapy with equine gonadotropin. When this occurs, treatments should 
be stopped, but these may be resumed at a lower dose level after a rest 
period, the duration of which should be determined by ovarian regres- 
sion. This fact requires z’epeated bimanual examinations dui’ing the 
eozu'se of therapy. 

When a patient with adolescent estrogenic failure responds to go- 
nadotropic _ stimulation. sufficient time should elapse before further 
tieatment in order to determine whether or not there will be a spon- 
taneous and complete recovery of ovarian function. If this recovery 
mils to occur, one of Uvo methods of treatment may be employed. (1) 
Estrogens in substitutional doses may be used to bring about adoles- 
cent maturation or a state of functional adequacy. Cyclic 1-2 gonado- 



160 


AMERICAN JOURNAL OE OBSTETRICS AND GYNECOLOGY 


so-callcd goiter areas. It is well known tliat the adequate use of thj'- 
roid in tiiese areas reduces tlie abortion rate. 
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at tlie pituitary level over extended periods, cyclic 1-2 gonadoU’opic 
therapy should be reserved for periodic trials for pregnancy. Those 
patients who had been concerned only with sterility should need no 
treatment between these trials, while those, who had had an irregu- 
larity of bleeding as well as sterility, may require continued supervision 
with regard to the regulation of uterine bleeding with cyclic estrogen- 

progesterone therapy. t ^ o 

When pregnancies are secured as the result of cyclic 1-2 gonado- 
tropic therapy, there is a likelihood of the occurrence of early abortions. 
It is advisable, therefore, to begin active antiahortional therapy with 
appropriate adjuvant measures when pregnancy is diagnosed. 

TJm-apy of Relative Corpus Luteuin Failure: Relative corpus luteum 
deficiency may be reflected in shorter menstrual periods than normal, 
bleeding from poorly differentiated progestational endometriums and 
sterility sequential to this inadequate prenidatory preparation of the 
endometrium for the fertilized ovum. If this relative _ deficiency in 
corpus luteum function be due to insufficient gonadotropic stimulation, 
the emplojunent of chorionic (luteinizing) gonadotropin may induce 
satisfactory responses. These responses maj’’ be reflected in the length- 
ening of the progestational (luteal) phase of the cycle, an increase in 
progestin metabolism and in more complete prenidatory preparations 
of the endometrium. The suggested dosage of chorionic gonadotropin 
in this endeavor is 500 I.TJ. administered daily for ten days beginning 
on the fifteenth day of tlie cycle. 

It is my opinion that, at present, the endometrial biopsy method can- 
not be dispensed with in evaluation of results of the therapeutic sched- 
ules, described in this section. Studies of the urinarj’’ pregnanediol 
excretion in conjunction with these therapies provide confirmatory evi- 
dence only if the results obtained agree with the concurrent endo- 
metrial findings. 

2. Thyroid Buhstance . — The little understood but effective role of thy- 
roid substance in gynecologic and obstetric therapy has stood well the 
trials of time. Its effects upon the reproductive apparatus of woman, 
however direct or indirect the action may be, or profound and varied. 
Minor grades of hypometabolism may result in significant impairment 
of ovarian function. 

Use in Amenorrhea: Thyroid substance has been used empirically in 
the treatment of patients having intercurrent ovarian failure associated 
with the absence of uterine bleeding. Not only does bleeding occasion- 
ally follow this form of therapy but also patients may become pregnant 
during therapy. These patients most likely had thyroid deficiencies and 
under these circumstances, their thyroid therapy was rational. 

Use in Functional Uterine Hemorrhage: Because of its presumed 
hemostatic properties, thyroid substance has been used in functional 
uterine bleeding of prolonged or profuse nature. In severe cases its 
action may be too slow for immediate results. • It may be of value when 
used concurrently with cyclic estrogen-progesterone therapy in regulat- 
ing acyclic and excessive bleeding when this is due to hypothyroidism. 

Use in Endocrine Sterility: It is considered generally to be wise 
therapy to give sterile women, in Avhom no absolute cause for sterility 
lias been found, a full tlierapeutic of tbyroid substance, even though 
their basal metabolic rates may not be low.'*'’ Hypothyroidism is a com- 
mon cause of sterility. It- may act by preci]:)itating anomilatory failure 
or it may impair the development of ova wifliout significant endocrine 
manifestations. 

Use in Abortion: Thyroid deficiency as an etiologic factor in abortion 
IS demonstrable by the high pei’cenlage of abortions occurring in the 
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tions, as heretofore, are excellent. Tlie hook may be cla-ssified as intermediate be- 
tween a textbook and a coinpend. 

E. T. Frank. 


Obstetrics 

This nionoftrapb, Principles of Extraperitoneal Caesarean Section^ by Dr. James 
V. Kicci and Dr. .Tames P. iMarr, lias been written to advance the extraperitoneal 
principle of ce.'arean section, ])articularly, the Physick-Selheim procedure. 

The authors feel that this type of operation gives the niaxiniuni of safety to 
the mismanaged parturient and should supplant the Porro section, craniotomy, and 
Diihrsscn's incisions and those types of instrumental vaginal delivery which are 
accompanied by trauma and its end result.«. The.v pay special tribute to tho. e 
German obstetricians who brought to fruition the supras3'mphysial technique m 
surgical obstetrics. 

The original suggestion of .such a mode of approaeh was originallj’ suggested 
by Physiek. In tho intervening j-ears inan.y methods of attack on the obstructe 
and potentially or actual infected parturient had been proposed. Selheira’s efforts 
arc high in the development of the trnh' c.xtra peritoneal approach to bhe u erus 
The senior author of this monograph has made an important contribution in us pro 
posed technique. 

The historical and earlier typos of operation have been discussed. For a cear 
understanding of the anatomic relationships involved in this ’ J 

there are two chapters which are devoted to the relationships of tie is 
the lower segment and the transversalis fascia, and its anatomic J 

of delivery in the extraperitoneal cesarean section, as well as wounds inf 
methods of drainage, are described. 

There is a review of tho various techniques of extraperitoneal approaches 
ing with the very recently suggested techniques of both ^ ^liese 

author. The operations proposed by the latter two ^ ^ j fascial, 

illustrations together with the diagrammatic representations ^ ^^yoae 

and peritoneal relationships found in the section on anatomy, should ^ 

famiLr with pelvic .surgery to follow succes.sfully the tedmical steps 

The essential factors in the execution of ^ of a 

cesarean section are again given wdth marked detail in a p,e- 

typical operation. The performance of the operation in patie g, ^hicl. 

vious pelvic or cesarean operations is discussed wi h J rh ^LiS^s wliid. 

might be produced by adhesions. The closing chapter dea ’ some 

may be met during the operation or postoperative!) . The .pp 
statistics and a large bibliography. fleliverv, 

Tlie spreading recognition of the value of this tj-pe o ^ j,iake 

particulariy, in a potentially or actually infected obsL-ucted labor, 
this book of inestimable value to all practicing Williams. 

This timely contribution. Urological Diseases of mologv of preg- 

brings together his own -peidence the many 

nancy, and the practical interpretation of both. Di. Lrab ^ 

Philadelphia, 1942. Cranville Crabtree. 21.V.. 

luroloeical Hospitf"‘ With ? cliapt^r by George C. 

,r,S „««».»».. ■!.! ».B- 

Brown and Company, Boston, 191- 
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Review of New Books 


Gynecology 

Dr. Sdiauffler’s monograph on Pediatric Gynecologyi represents the experience 
of seventeen years in this type of work. Since the major textbooks on gjTiecologj' 
and pediatrics have presented only brief notice of gynecologic lesions of the adoles- 
cent, a book of this nature is welcome. Dr. Schauffler stresses the psychologic fac- 
tors in the management of ver5' young children when methods of investigation or 
treatment of the genital organs are necessai'}'. 

Regionally, he takes up the external genitals, the cervix, and other areas. Since 
both estrogens and sulfanilamides ha\’e been accredited in recent years with high 
praise in the treatment of vaginitis in childhood one looks for Schauffler ’s comparisons 
of these two lines of treatment. He states that there is an optimistic future for the 
use of sulfathiazole. The observations thus far reported are small and, lie adds, the 
advances with the use of estrogenic substances should not be discredited. He feels 
that there is no contraindication for the combining or alternating their use. He 
feels that nonspecific infections appear to react more readily to estrogenic substances. 

In discussing the disorders of adolescence, Schaufller refers to the various hor- 
mones which have been recommended, but suggests that one should be coldly an- 
alytical of the value of endocrines in the treatment of dysmenorrhea. The surgical 
conditions of the pelvis and lower abdomen in young children are well handled. 
The section on general surgical conditions has been written in collaboration with 
Dr. Brunkow. There are special chapters devoted to urologic and proctologic diseases 
which assemble many scattered observations and methods found in the literature. 

Of very practical value to those who handle pediatric g3meeology, even occa- 
sionally, is a chapter on the social service aspects of this condition; the same may 
be said for the chapter on medicolegal aspects. These two chapters take up and 
suggest solutions for the side problems which at times are found extremely difficult 
to handle. 

There is an appendix on the standards of commercial hormone preparations and 
another on state agencies administering child welfare. This book should fulfill a 
long felt need both from a broad viewpoint of the subject matter as well as the many 
practical points suggested in diagnosis and technique of treatment. 

Philip F. William.s. 


Diseases of Womenz by Ten Teachers, under the direction of Clifford White has 
reached its seventh edition in twenty-three years. Apparently this is a very popular 
elementary textbook m England. In general, it resembles the previous editions. The 
use of sulfanilamide in inflammatory conditions has been added; the classification 
^lan tumors has been simplified but still proves unsatisfactory. The illustra- 

Assistant Clinical 

Illustrations. 3S4 pafros. The Year Book Pubulhe^. Inc. ChmaKO lofo 

M.D.. ’‘b'Is;* (Lonm)"’ P.R.C.P.^f£onlT'’F r c’s"'^?Fnc'l White, 

Comyns Berkeley. Clifford White and Fn'ni.- by Sir 

The WilUatns & VVilkins Company, Baltimore. IDi’’ .-cientli Edition. 43.'i pages. 
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The Prospective Mother^ by Dr. .1. Morris .Slcim.ns, appears in a fourtli edition. 
The lir.st edition iij)ju>arcd in and it i.s internsting- tliat in tliis j-ear, 1912, the 

pamplilet on Prenatal Care Tor the Children ’.s Bureau was also issued. Dr. Siemens’ 
book has been one of the standard tc.xts for women during pregnanej for thirty 
yoar.s, and its revisions liavc koj)t it up to date. There are very few questions asked 
by a pregnant woman for whicii the answers could not be found in this book. The 
text contains helpful advice and counsel. The technical material is clear and con- 
cisely given, and in sutlicicntly simple terms that the average woman should easily 
understand it. Dr. Siemens has included a short discussion of many' of the recent 
advances in obstetrics, stripped of unnecessary verbiage, so that the patient may 
know the newer methods. An excellent chapter on the care of the newborn, con- 
tributed by Dr. Phillip E. Rothman, has been added. This section contains many 
useful hints for the recent mother in caring for her child. 

1 his is an outstanding book for the education of the laity in maternity hygiene 
and should retain its popularity in this fourih edition. 

Philip F. Williajis. 


Endocrinology 

Glandular Physiology and Therapyr is a symposium prepared under the auspices 
of the Council on Pharmacy and Chemistry of the American Medical Association. 
There are thirty-one chapters which appeared in the Journal of the American Medi- 
cal Association. Previous editions were published in 1927 and 1935. Only a small 
number of contributors to the previous editions contributed to this volume. The 
articles cover every phase of endocrinology', including the Internal Secretions of the 
Gastrointestinal Tract (Ivy) and the Present Status of Commercial Endocrine 
Preparations (Freed). 

The volume is extremely hard to analyze. It does not, for e.xample, pretend to 
cover the ground such as one finds in Physiological Peviews, nor does it attempt to 
give a didactic summary of our present knowledge. Several of the authors have 
used this medium to broadcast their own .studies and views, even if such are not 
generally acceptable. The ground covered is enormous. In some of the contribu- 
tions, minutiae are detailed, in others, merely' a general outline is given. I greatly 
doubt whether the non-specialist can gain by wading througli its pages. On the other 
hand, the investigator and the endocrinologist will be hampered by the fact that 
there is no index of authors. It certainly' cannot be u.sed as a textbook because of its 
disjointedness. Therapy', on the whole, has not been sufficiently' featured. 

In spite of the many' disadvantages pointed out, the symposium must be con- 
sidered as a valuable contribution because leaders in the various branches of this 
now enormous field, have placed their views on record and have given the references, 
mainly' of their own work, upon which they have formed their concepts. The 
symposium likewise makes evident how rapid advances in this field are and ho« 
rapidly our preconceived notions constantly require revision. 

E. T. FbaxK. 


The second edition of Werner ’s Endocrinologys is a well-written and ivell-planned 
textbook which fully covers the subject. It is profusely illustrated, contains eighty - 

«Thc prospective Mother. By J. Morris Slemqns, M.D., Consultant, in Obstetrics 
and Gynecolos-y, The Hospital of the Good Samaritan, Los Angeles, California. \ , 

t Chapter on Care of tile Newborn. By Phillip E. Rothman. M.D.. Professor oi 
Clinical Pediatrics, University of Southern California. Fourth Edition. 

Sd 10 illustration^. D. Appleton-Century Company, New York and London, IW-- 
’Glandular Physiology and Xherapy. A Ss'mposium, prepared under the ausp 
of the Council on Phamacy and Chemistry of the American Medical Associa 
American Medical Association, Chicago, 1042. MD 

sEndocrinology. Clinical application and treatment. _ By 
assistant professor of internal medicine. St. Louis Lniversity School i ^ 

me Second revised. Illustrated with 327 engravings and a 

colored phuL !)24 pages. Lea & Febiger. Philadelphia, 1942. 
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to the dual origin of this subject, and discusses from the standpoint of obstetrics 
the changes taking place during pregnancy which have an influence on the iirologic 
system. The reversal of this then brings out the anatomy and physiology of the 
urinary tract in relation to pregnancy. 

In the consideration of the interdependence of tlie condition, pregnancy and 
of the urologic system in relation their anatomy and physiology, one finds a well- 
developed explanation for the factors, endocrine and others, which lead to functional 
changes and infections of the urinary tract in pregnancy. The remainder of Part 
I gives a comprehensive discussion of such infections and their treatment. Thirteen 
pages are devoted to a consideration of the use of the sulfonamide drugs in the 
infection of the urinary tract during pregnancy. The literature has been extensively 
covered and the text on this subject leaves practically no angle of the use of these 
drugs untouelied. 

The surgical treatment of the urinary tract infections is described in detail. The 
research worker in this field will find much of interest in the two chapters on ‘ ‘ preg- 
nancy in animals in relation to the urinary tract” and ‘‘pyelonephritis in animals.” 

Part II of the book discusses toxemia of pregnancy, which is a signed chapter 
by Dr. George C. Prather. In this chapter the relationship of the various urologic 
lesions to the symptom complex, toxemia of pregnancy, is thoroughly discussed. 
Prather feels that pyelograph}- has not yet as.sunied its proper place in the differen- 
tial diagnosis of the toxemias. He develops his discussion on the classification pro- 
posed by the American Committee on Maternal Welfare, which he states has been ac- 
cepted by the Washington Conference on Toxemias. Among the other topics in 
Part II are found a consideration of tuberculosis, the tumors and congenital con- 
ditions of the kidneys as well as injuries, technique of laboratory tests and use and 
their evaluation. There is a very clear statement as to renal contraindications to 
pregnancy. 

The book is beautifully illustrated. There are many retouched roentgenograms, 
urograms, and photomicrographs. The bibliography appended to each chapter has 
been combined at the end of the book and covers the important contributions of 
many years. There are 73 pages of references in the bibliography. It seems sur- 
prising that this book has not appeared long since. It has remained for the author 
to fill this want in a book which will be constantly referred to by all urologists, ob- 
stetricians, laboratorj' workers, and surgeons. 

Philip P. Williams. 


Contraception and Fertilityo was written under the auspices of the National 
Committee on Maternal Health. It is a study based on empirical observations 
of thirteen hundred families in Logan County, West Virginia. Its object was to 
determine “what is the likelihood that rural women of high fertility can be en- 
couraged to practice birth control?” The site of the study was a community which 
represents frontier, agriculture, and coal industry, consisting of isolated coal camp 
communities under the control of operators. “Conditions in these coal camps have 
helped to perpetuate the isolation, the ignorance, and the inflexibility of the moun- 
taineer.” In such environments, it is not surprising that there are few hospital 
beds and primitive conditions. The contraceptive used was of the simplest, namely 
vaginal jelly with an applicator. This study is not a final one nor are the results 
obtained to be considered final. The project appears to be invaluable and worth 
while. 


K. T. PRANK. 


“Con^nccptlon anil Fertility in the Southern Annalaehlans Fv Pilhert WLooli... 
Beebe, Ph.D.,. Former Statistieian Natiojml Con,mU^?^'’Sn ‘M^t^rnS^ Health? 

Medical Aspects of Human Fer- 
\ ■??, ^ National Committee on Maternal Health. Published for 

•■■ ■ ■ .. ■ . ink Maternal Health. Inc. by The Wniiamr& Wilkins 



166 


AMERICAX JOURXAE OR OBSTETRICS AKD GYNECOLOGY 


eases Control. It is not a laboralorj- book but .should be of interest to serologists 
because of the discussion of the developincnt of such tests particularly discussion in 
rcg;ard to sensitivity and specificity levels. 

There is an appendi.x dealinff with serology in syphilis control so far as it con- 
cerns the health officer and the industrial physician. The discussion concerning 
sensitivity and .specificity of various tests .s'hould interest fho.sc who are concerned 
with sj’philis control as it is now practiced in premarital and prenatal situations. 
From copies of orders of the army and navy medical bureaus it appears that the 
Kahn test is the one now used for examination of all blood specimens to he tested 
for syphilis in the military departments. 

Philip F. Wilhaits. 


Blood Grouping Technic, m by Fritz Schiif and ‘William C. Boyd, is a^laboiatoi} 
manual for .all tho.«e who arc concerned with this problem of medicine. There is an 
interesting foreword by Karl Landsteiner. The book is entirelj technical an 
devoted to directions for carrying out blood grouping tests. The details ® 
and concise and their application to clinical medicine are thoroughly cona ® 
There is a short section on the theoretical foundations, after which the au lors i 
cuss the general technique of blood grouping investigations, and continue wi i 
special applications. 

Of particular interest to obstetricians might be the section ^ ^ !*f. _ 

and its significance. The remarks on blood . banl:s, the caution offered S 

the actual transfusion, particularly the patient’s condition during the hrs 
of the transfusion, and preparation of .such blood .substitutes as serum ‘ . 

Again, the obstetrician should be interested in the section discussing pr 
relationship including disputed paternity, in which the technical and ^ 

are fully reviewed. In view of the wide.^pread use of blood and ^ts Bubstitute^s^i^^ 
modern medicine, this book should have a general .appeal to those working i 

laboratories. „ AViluams. 


Sex Fulfillment in Marriage^ by the Groves L^Dici 

with an introduction by Robert A. Ros.s and illustrated tlie’first 

very many commendable features. Di. Gioies is ciec i ec „j.:tten unpretentious 

college course on preparation for family 1 fe. 

book: the normal individual and the norma conditions are featured 
so many books on the same subject in which abnoimaliti . g 

Few people are prepared for marriage; hence the request of 

blundering. Today more and more colleges gave Lk of ‘ 

their students. Factors winch play a great role ar pi ’ y exag- 

.rol bal..e mnrn.ge, tUe common coocopt th.t .« «« 

geration of the feeling of penitence for Biffi- 

content. Social maturity and sex maturity do not keep P ^ t their 

eulties arise from these discordancies. The %td pCtttal sex in- 
problems are retreat, indulgence in sex play (pettin ), j j . of sex, 

iSe-e. Courtship, its difficulties and ^ 

and starting marriage are contained in some of the other chapter ^ ^ 

% V.es. Inter- 

fcfeL^Puw'S. Inc.. 215 ^Gro^es Professor of Sociologj'.^ Udl 

„^‘l?“TirkroIinl!"Gfiffiys Wlancl Gro^ 
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six case liistories and a wide footnote reference to the literature. This edition, just 
as the previous one, appeals to the student, physician and allied professions, covering 
normal and abnormal physiologj- of the endocrine glands, the physical types result- 
ing from deviations, and particularly the diagnosis of endocrine symptoms. There 
is an excellent balance between the underlying experimental work which is clearly 
and impartially described, and the clinical aspects of the various diseases, diag- 
nosis, and therapy. 

E. T. Frank. 


Hamblin’s small monograph on Facts for Childless Ooupless is w'ritten for the 
well-educated laity. It is concise, factual, well planned and well illustrated. It 
should save many a couple from falling into the hands of charlatans and near- 
charlatans, man}’ of whom practice in this field, particularly in its specialized portion 
of artificial insemination. 

E. T. Frank. 


Miscellaneoiis 


Diseases of Metabolism, lo including detailed method of diagnosis and treatment, 
is a large (nearly one thousand pages) textbook for practitioners, edited by Garfield 
G. Duncanio together with fifteen contributors, well known in their field. In order 
to cover the subject, endocrinology, nutrition, the vitamins, and hematology are 
considered. There is a short introduction by the late Dr. Banting. 

“A practical consideration of the physiology of metabolism, the pathological 
physiology as observed in various diseases of metabolism, and the methods of de- 
tecting and of treating these disturbances is presented.” Fundamentals, recent 
investigative work, chemical and physiologic methods are deseribed in detail. A 
number of valuable charts and tables are appended. The subjeet matter does not 
permit of detailed review. There are sixteen chapters which cover every aspect 
of the field. Garfield Duncan discusses the basal metabolism in general, h}’perin- 
sulinism, diabetes insipidus, and diabetes mellitus, as well as the Appendix. Carbo- 
hydrate metabolism is described by Long of Yale; proteins and lipids by Abraham 
IVliite; mineral metabolism by Cantarow; water balance in health and disease by 
Peters. The nutritional and metabolism disorders of the blood are handled by 
Tocantins. Spies and Butt deal with the vitamins and avitaminoses; Newburgh 
with undemutrition. Frank Evans describes obesity which in every instance ap- 
pears to be based on overfeeding, no matter what outside causes eontribute. The 
chapter on xanthomatoses and allied diseases was written by Mason; that on gout 
by Walter Bauer and Friedrich Ivlemperer. From this it is evident that this book 
should prove of great use to anyone interested in the details of metabolic disorders. 
Both the detailed index and a short chapter bibliography increase the value as a book 
of reference. 

E. T. Frank. 


This volume. Serology in Syphilis Control^ by Eeuben L. Kahn, represents an 
amplification of six lectures delivered to physicians at the military medical schools 
in Washington and the University of Michig.an during the courses in Venereal Dis- 


“Fnets tor ChilUIcss Couple.s. By E. C. Hamblen, Associate Professor of Obstetrics 
nf Duke University School of Jleclicine ; Chief of the Endocrine Division 
Department of Obstetrics and Gynecologj- and Endocrinologist. Duke Hospit.al 
Durham, North Carolina. 103 pages. Charles C Thomas, Springfield, IllinSs lOto’ 

of Diagnosis and Treatment. Edited 
In Garfield G. Duncan, M.D., Chief of Medical Sei-vice “B”, Pennsvlvania Hospital 
Associate Professor of Jledicinc. Jefferson Medical College. Philadelphia P.a ITS 
.Uustrations and 7 plates in color, OSS pages. W. B. Saundlr^ cCp.an.D Piiilfdelphim 


’’Scrologj- in Syphilis Control. "With ar 
trial physicians. By Reuben D. Kahn. M.S 
and of Serologic Consultation Service of ' 
pages. The Williams & AVilkins Company. 


. officers and indus- 
fiinic.al Laboratorie.s 
■ Hospital, etc. 200 
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In tins new woilc, Clinical Anesthesia, A Manual of Clinical Anesthesiology, w 
Dr. Lundy offers a coniiireliensivo discii.ssion of the various anesthetic agents, their 
nature, their uses, and the techniques. Dr. Lundy's position in the field of anesthesi- 
ology is well recognized, and his presentation may bo regarded as authoritative. 

Sections aie devoted to the ehoiec of anesthetic agents in regional surgery and 
takes up in .succession local anesthesia, spinal anesthesia and its various aspects. A 
large bulk of the book is devoted to a consideration of general anesthesia by volatile 
and gaseous agents. Short sections consider the less frequent modes of administra- 
tion of anesthesia. There is nnicli of a practical nature in the chapters on anes- 
thesia and nonsurgical conditions, and in the chapter on resuscitation. Statistics 
have been presented, as well as the eheniical bases of the agents and their chemistry 
in the body. 

Of interest to the obstetrician is the chapter on inhalation anesthesia in obstetrics. 
There are additional references to the use of various agents and techniques in 
obstetrics and gynecology constantly through the te.vt. A discussion on analgesia 
in normal labor brings out a comparison of the various agents in use at the present 
time. He state.s that the pregnant woman tolerates most methods of anesthesia 
well. He does not recommend spinal anesthesia for Cesarean section. Dr. Lundy’s 
expression of his personal viow.s and e.xperieneo regarding anesthesia and analgesia 
in obstetrics together with the o.xcellcnt analy.sis of the literature in these two par- 
ticular fields should make the book a valuable addition to the library of the obste- 
trician and gynecologist, 

Pjiiut F. WiijLI.\ms. 

Wai' Gasesrr deals with the detectio)i, sampling, and identification of chemical 
warfare agents, as well as the decontamination of ureas and materials polluted by 
them. This information is particularly useful to gas identification officers, war 
gas chemists, decontamination officers and healtli officers. Five of the chapters 
should prove of value to air raid wardens as well. The detailed chemistry, the meth- 
ods of identification, and the many tests, however, appeal mainly to the specialist. 

Today civilians are as much exposed to the hazards of waifare as are the Arm) 
and Navy. The protection of civilians must be carefully worked out, as they produce 
the material for the fighting forces. Altliough chemical warfare has played a sub- 
sidiary part, as yet, in tiiis war, there is no guarantee that it may not he resorted 
to at any time. The main effects of war gases are the alarm produced, the effect 
on morale, the casualties, the interference with production, and the spoiling of sup- 
plies, inclusive of foods. 

This book wdiich gives not only such tests as the “sniff test," but also field and 
laboratory tests as well as detailed directions for recognizing contamination and most 
detailed instructions concerning liow to go about decontamination of areas and food, 
is a most timely' contribution. 

E. T. Frank. 


The barbaric bombing of London with its destruction of tlie Eoyal College o 
Surgeons Building cau.sed an irreparable loss in the museum material. Priceless eo 
lections of surgical instruments were completely destroyed as well as the valuabe 
records which described them. Fortunately, Dr. G. J. S. Thompson, the Curator, ha 
thorough!}' studied this material and prepared a comprehensive survey which is non 
offered in a beautiful format entitled. The History and Evolution of Surgical In- 


“CIiiiic.nl Aneslliesia. A Manual of Clinical Anesthesiologj'^ By John S. LundJ^ 
BA MD Head of Section on Anesthesia. Mayo Clinic. 735 pages and 2GG iHus 
tratibns. AV. B. Saunders Company, Philadelphia and London, 1942. 

invnr Gases Their Identification and Decontamination. By Morris B. Jacobs, 
Ph.D. Fomeriy Lt. U. S. Chemical Warfare Service Reserve. ISO pagres. Inter- 
science Publishers, New York, 1942. 
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common marital problems, lij’giene, 
cussed. Throughout this book, a 
disclosed. 


birth control, pregnancy and childbirth are dis- 
high level of approach and worthy purpose are 

R. T. Frank. 


Married Life in an African Tribei^ ijy l. Sehapera is a careful study by a well- 
trained anthropologist, familiar with the conditions and languages of the region. 
There is a long and very worth while introduction by Bronislaw Malinowski, which, 
contrary to the usual introduction, deserves careful reading. 

This book has been designed for the general laity. It deals with the tribal cus- 
toms of the Kgatla tribe which lives on what corresponds to a reservation, situated 
between the Transvaal and the Bechuanaland Protectorate. Some fourteen thousand 
natives occupy thirty-six hundred square miles of rolling country, residing in towns 
and villages, traversed by one railroad and rural roads. Fortj’ per cent of the men 
j'early go out for wage labor. The main interest of this careful study is the fact 
that here is a native tribe which for one hundred years has been in contact with 
Europeans. The author has careful!}' studied tlie eliange from the ancient customs 
to the modern ones, due to this contact. Polygamy has greatly declined. Bachelors 
and old maids are practically unknown. Cousin marriages are preferred. Through 
the years, chastity among the j’oung people has declined so that prenjarital sex rela- 
tions are the rule and not the exception. Concubinage is well recognized. The extra- 
marital sex relations are only taken into serious consideration if pregnancy results. 
The author has lived among these people, has studied them closely, sympathetically 
and intimately. This is a well worth while and serious anthropologic contribution. 

R. T. Frank. 


The second edition of the Autonomic Nervous System^ b}' James C. White and 
Reginald H. Smithwick has appeared after an interval of six years. There is an 
introduction by Walter B. Cannon. This subject has proved of increasing importance 
in various branches of medicine, particularly in neurosurgery, in disturbances of 
the peripheral vascular system, as well as in derangements of the pelvic organs. 
Much that is new has accrued in the interval between the appearance of the first and 
second editions. The authors have acquired a large clinical experience in various hos- 
pitals of Boston. In order not to increase the size of the volume, a number of dele- 
tions and changes have been made. An excellent anatomic and physiologic discussion 
of the autonomic nervous system and the tests required to determine disturbances 
form Part I. The second portion deals with the disturbances of the peripheral 
vascular system of the head, brain, meninges, and spinal cord, as well as the heart 
and aorta. Next, hypertension, disturbances of the lung ascribable to the au- 
tonomic, of the gastrointestinal tract and of the urogenital tract are dealt with in 
Part II. Part III covers resection of the cervical, thoracic, and abdominal sympa- 
thetics. Periarterial sympathectomy and denervation, injection of the paravertebral 
nerves as well as relief by crushing the mixed nerves of the lower extremities, are 
described. This book contains numerous illustrations and graphs, and a number 
of case histories. It is of interest to many branches of medicine. 

R. T. PmvNK. 


si 

’®Tho Autonomic Nervous Syj^fem. Anntomv c? • t % i* .«• 

By Jumes C. White. JI.D.. Assistant Profes^r\md Tmo?^n S rlorv Ha 
cai School ; Chief of NeurosuiKical Service, Massachusetts Genei?] 
and KeginaUI H. Smithwick, JI.D., Instructor in Sumeiw Harvard We, i?-,! 
Assistant Visiting Surgeon, ilassachusctts General Ho'^nital 

pages. The ilacmillan Company. New York, 1041. i^ospiiai. Second Edition. 409 
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obstetric depurtincnt at the University of Alidiigan, ami final settling domi in prac- 
tice m California. 

Ihe author lias a very nmler.stamling and syinpatlietic view of human nature and 
pictures the many contacts he has liad witli delightful frankness and abandon. 

E. T. Prank. 

Ihis new medical dictionary, Taber’s Cyclopedic Medical Dictionary , 22 a small 
compact volume of 1,300 pages, double column, contains approximately 60,000 words. 
The pronunciation and common usage is given, diphthongs have been eliminated and 
definitions stand out in concise statement. The pagination is by letter headings in 
order to provide for future expansion. The interesting feature of the book is the 
inclusion of 93 appendices which cover anatomic tables, unit measures in many sys- 
tems, equivalents and derivativc.s, as well as an extensive appendix on dietetics, foods, 
and food values. The book closes with 36 pages of questions and answers outlined 
in five languages which have been especially arranged for diagnosis. The concise, 
compact presentation of this volume should make it useful for phj’sician, medical stu- 
dent, and nur.se. 

Philip F. Williams. 


The fifteenth revised edition of Stedman’s Practical Medical Dictionary's has 
been prepared by Dr. Stanley T. Garber of the University of Cincinnati Coilege of 
Medicine. The entire work has been reset and many additions and corrections made. 
Tho many additions to medical nomenclature through the advances in special fields 
make it essential that authors and editors consult an authoritative manual for clarity 
and definition of medical terms. Eefcrence to both journals and textbooks still dis- 
closes much confusion. Simplicity and correct spelling, with the elimination of useless 
diphthongs and word endings, and tho substitution of English for foreign words when 
possible, is afforded by this excellent and well recognized work which may without 
question be regarded as a standard reference book for the library of medical 
practitioners and authors. 

George W. Kosmak. 


The second edition of the Directory of Medical Specialists^* has just appeared. 
Since the publication of the first directory, some four thousand names of neu 
diploniates have been added. During the interim, likewdse, three new certifying 
Boards have been established, namely those on Anesthesiology, Plastic Surgery, and 
Neurological Surgery. On glancing through the directory, a number of prominen 
men who evidently have not made any effort to qualify, have been omitted. For 
this reason, the introduction states ‘ ‘ For the present, the fact that a man s name 
does not appear on the lists of this Directory does not necessarily' indicate, if 'O 
specializes, that he is not qualified to do so.” 

This large volume of 2,495 pages contains an alphabetical list and likew'ise separate 
lists under each Board, geographically arranged. Each name contains details of the 
special training, including internships, fellowships, residencies, and assistantships. 
In addition, the hospital and teaching positions, as well as government appointments, 
are included. Preceding each group is a short description of the organization, pur- 
poses, examinations, etc., of each Board. 

B. T. Frank. 


2:Xaber’s Cyclopedic Medical Dictionary. By Clarence Wilbur Taber and Asso- 
ciates. 273 illustrations, second edition. F. A. Davis Company. Philadelpliia, 
=3Stcdman’s Practical Medical Dictionary. Fifteenth edition enti^ly 
fullv revised by Stanley Thomas Garber, M.D. Williams and Wilkins Co.. Baltimore, 
Md., 1942, with thumb index, price, $7.50. v,u=Vipr 1 

2‘Dlrectory of Medical Specialists, Certified by American Boarts, 1942. PUDllsne 
for the Adv^isory Board for Medical Specialties. 2495 pages. Columbia Universi J 
Press, New York, 1942. 
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struments.i8 This record ■will help to preserve the history of the development of 
surgical technique. 

It consists of some 100 pages beautifully illustrated by drawings and photographs 
of many types of surgical instruments ranging from scalpels, amputation knives, and 
saws to operating tables. In each of the twelve chapters Dr. Thompson has discussed 
the history of a class of instruments, and their evolution through the ages into 
fairly modern times. He has cliosen from the obstetric and gjuiecologic instruments 
the vaginal dilator and speculum, which apparently do not date beyond the early cen- 
turies of the Christian Era. It is probable that the dilators were used in the cervix 
as well as in the vagina for dilating the pelvic canal. The tubular type of vaginal 
dilator has outlived the multivalved and ratchet geared instruments of the eighteenth 
and nineteenth centuries. 

Philip F. Williams. 


This proposed course, A Curriculum for Schools of Medical Technology, ar- 
ranged by Dr. Israel Davidsohn in a loose-leaf folder, is an outline for instruction for 
medical technologists. It is not a textbook but contains a list of procedures and shows 
where source material may be obtained. Tlie textbooks and monographs which are 
recommended are standard, and should be found in most hospital libraries. The sug- 
gestion for instruction for technicians covei's eight chapters, and can be regarded as 
being exceptionally complete. The curriculum has been recommended by The Ameri- 
can Society of Clinical Pathologists and should be of advantage to hospitals which 
are organizing instruction in this auxiliary branch of pathologj' as well as to^tliose 
physicians in charge of teaching clinical pathologj' in medical schools. 

Philip F. Williams. 

Encouraged by the late Colonel Fielding H. Garrison, Dr. Solomon E. Kagan has 
added to his previously published medicohistorical studies a new small volume, en- 
titled, Leaders of Medicine . 20 It contains bibliographic sketches of the following 
twelve outstanding American and European physicians: Henle, Virchow, Weir 
Mitchell, Jacobi, Albutt, Solis-Cohen, Billings, Cohnheim, V'^eigert, Osier, Welch and 
Ehrlich. 

Though concise in form these biographies present not only competent surveys of 
their respective contributions to medical advance but as well clear pictures of per- 
sonal characteristics and traits. The physicians of the present generation are familiar 
with the names and the work of these twelve eminent scientists and will not fail to 
appreciate this opportunity of becoming acquainted with certain significant details 
of their lives. 

Hugo Ehrexfest. 


The Bond Bet-ween Us— The Third Componentsi is a mixture of autobiographical, 
anecdotal and semiphilosophical ramblings of a verj- talented writer. It deals with 
the ill definable sympathy and bond which spring up unsought and spontaneously 
between individuals. The writer has led a very interesting and adventurous life, 
including experiences in mining in Alaska, a resident in Peterson’s gjmecologic and 


”Thc Hlstor.v anil Evolution of SurRionl Instnuncnts. Bv Dr C J S Thomnson 
Yorri9t2.'^'' illustrations: lll'pales Schum™. New 

'’A Currlculuni for Schools of .Mcillcal Toclmolofrv. Bv Israel Davidsohn Af D 
Director or Laboratoric.s and Patholoelst. JU. Sinai Hospital Chicago Illlno^ 
pages. Second Edition Revised. 1912. no.i.uai, i^nicago. iinnois. 

“Lenders of Medicine. Biographical Sketches of Outstanding American and Vnro 

.T. „„k"L'rs?“5,s."ASsi;;: 

B.v Frederic Loomis. M.D. 207 
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Gonorrhea 

East, E. N.: Gonorrhea in the Female, Cannd. i\[. A. J. 45: 250, 1941. 

Six hundred and twenty-six cases of gonorrliea were found in 1,712 women pre- 
senting themselves to tlie Vancouver Venereal Disease Control Clinic. Diagnosis was 
based on smear and culture. Trichomonas infections were present in 20 per cent of 
the cases. Rectal gonorrhea was diagnosed in only 8 cases. Sixty-four per cent 
were cured on sulfanilamide therapy alone. Pelvic complications were present in 
9.2 per cent of the cases. Final cure was based on smear and culture examinations 
one month after apparent clinical cure. 

Carl P. Huber 

Hesseltine, H. Close, Hac, Lucile R., Adair, Fred L., and Hibhs, Donald K.: Pre- 
liminary Report of Sulfanilamide, Sulfapyridine, and Local Therapy in Gono- 
coccal Infection in Women, Am, .T. Syph., Gonor. & Ven. Dis. 25: 454, 1941. 

Of 41 patients on local treatment, 8 (20 per cent) were cured and 33 (80 per 
cent) were not cured. Seventeen of the failures were shifted to chemotherapy, 
to which 16 responded; the 1 failure gave e%'idence of reinfection. 

Of the 46 patients on sulfanilamide therapy, 32 (70 per cent) were cured and 
14 (30 per cent) were not cured. Of the 14 not cured, 6 (43 per cent) showed 
evidence of reinfection; 8 (57 per cent) showed no evidence of reinfection; the 
probable drug failure was 17 per cent for this series. 

Of the 63 patients on sulfapj-ridine, 45 (71 per cent) were cured and 18 (29 per 
cent) were not cured. Of the 18 not cured, 14 (77 per cent) showed evidence of 
reinfection; 4 showed no evidence of reinfection; the probable drug failure was 6 
per cent for this series. 

Chemotherapy is superior to local measures in the treatment of gonococcal infec- 
tion in women. 

With sulfapyridine tlierapy in gonococcal infection of women, the duration of 
treatment is shorter, the dosage is smaller, the response is quicker, the percentage 
of failures is lower, and the patient complains less of toxic symptoms than with 
sulfanilamide. 

C. O. Malaxd 

Brundu, Carlo: A Brief Note About Sulfonamide Therapy and Gonosulfonamides 
in Blenorrhagic Infections, Especially in the Female, Eassegna d'ostet. e ginec. 
48: 394, 1939. 

The author presents and discusses a new sulfonamide preparation. It is a com- 
bination of methylene blue and sulfonamide. It is said to be a valuable addition to 
the armamentarium in antiblenorrhagic therapy. 

172 
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NEW YORK OBSTETRICAL SOCIETY 

MEETING- OF MAY 1£, 1942 
The following papers were presented: 

Experience With the Latzko Extraperitoneal Caesarean Section at the French 
Hospital. Hervey C. Williamson, M.D., and !Myron E. Goldblatt (by invitation). 

The Treatment of Acute Inflammatory Masses of Tubal Origin by Iontophoresis 
With Acetyl Beta Methyl Choline Chloride, a Eeport of 94 Cases. Eobert L. 
Craig, M.D., and Harry Kraff, M.D. (by invitation). (For original article, see 
page 9Cj.) 


OBSTETRICAL SOCIETY OF PHILADELPHIA 

MEETING OF 21 AY 7, 1942 
The following papers were presented: 

Some Unconscious Determinants in a Patient With Hyperemesis Gravidarum. 
Eli Marco vitz, M.D. (by invitation). 

Puerperal Sepsis: An Analysis of Deaths in Philadelphia for Ten Years. 
Clarence C. Briscoe, M.D. (For original article, see page 144.) 

Application of the New Classification of the Toxemias of Pregnancy to Three 
Hundred and Eighteen Fatal Cases. Philip F. Williams, M.D., and Edward 
Weiss, M.D. (by invitation). (For original article, see page 2.) 

Presidential Address. Thaddeus L. Montgomery', M.D. 


BROOKLYN GYNECOLOGICAL SOCIETY 

MEETING OF MAY 1, 1942 
The following papers were presented; 

The Prevention of Mortality in Rupture of the Uterus. Charles A. Gordon, 
M.D., and Alexander H. Ko.senthal, M.D. 

Choice of Cesarean Section; the Advantages and Disadvantages of the Various 
Types. James P. Marr, M.D. (by invitation). 
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I'oj-ly-one infected ehsJdiva who were given no treatment of any sort were used as 
conti-ols. It became apparent that the disease can undergo what may be called a 

spontaneous cure.’-’ Of those children 87 per cent became and remained negative 
Wit un wceKs of observation, wliicli gives a new concept of the natural 

course of gonorrhea in girls. 

Among these 881 infected children, man}' of them very young or mentally de- 
ficient, not one instance of socondarj* infection of the conjunctiva was observed. 
Though 4o per cent of the treated and untreated children had positive rectal cultures, 
none developed a proctitis. Estrogenic treatment did not influence the rectal infec- 
tion. However, in every’ case in which a sulfonamide was effective in the vaginal 
infection, it also cleared up the rectal infection. 

Episodes of acute lower abdominal pain occurred in about 5 per cent during the 
acute stage of the vaginitis, presumably' as a result of the extension of the infection. 
Gonococcal arthritis occurred rarely. 

Estrogenic substances, applied orally or locally, led to clinical improvement but 
did not .shorten the persistence of positive cultures. 

Sulfanilamide was effective in 43 per cent of 53 case.s, producing prompt clinical 
and bacteriologic cure. Sulfapyridino and sulfathiazole proved even superior, yielding 
87 per cent cures in 77 patients. The response is dramatic, smears and cultures be- 
come negative within fwenty’-four hours. The most satisfactory administration was 
a dosage of % grain of sulfathiazole per pound of body weight, limited to 30 grains 
a day', in 3 to 6 doses, given for 7 days. 

Hugo Ehkenfest 

Sulkin, S. Edward, and Gottlieb, Eleonore; The Use of an Improved Culture 

Medium in the Diagnosis of Gonococcal Infection in the Adult Female, Am. 

J. Sy’ph., Gonor. & Yen. Dis. 25: 22, 1941. 

1. A total of 2,050 cxaininations for the diagnosis of gonococca] infection in the 
adult female were made, using culture and smear method simultaneously. 

2. Approximately twice as many’ cases of gonorrhea were detected by the cultural 
method as by the smear method. In many instances the gonococcus was isolated from 
the treated cases in which repeated microscopic e.vamination was negative. 

3. The cultural method aids in establishing a diagnosis in cases presenting doubtful 
microscopic findings. 

4. Since positive smears may be associated with negative cultural findings, the 
best procedure for the laboratory diagnosis of gonorrhea should include use of 
cultural as well as the smear method. 

5. Proteose-peptone No. 3, hemoglobin agar (Difeo), is an excellent medium 
for use in the diagnosis of gonorrhea. 

C. O. hlALAKI) 

Carpenter, Charles M.: The Cultural Method for the Diagnosis of Gonococcal In- 
fection, Puerto Rico J. Publ. Health 15: 197, 1940. 

* -f 

A review of the literature on the use of the cultural method for the diagnosis o 
gonococcal infection, since its introduction into this country, disclosed an unanimi y 
of opinion on the striking superiority of the procedure over the ''smear” met lo . ^ 

It is recognized, however, that the present method lias limitations, is a someu la 
complex procedure and should never be used to the exclusion of smears, but m 
both procedures should be employed. In cases of acute anterior urethriti.', smear 
alone are usually adequate; on the other hand, the treatment of gonococcal m e 
tions with sulfanilamide or similar compounds has increased the necessity of emp o 
ing cultures, because patients may become carriers of the gonococcus after 
clinical cure. It is important, therefore, that pract.Hioners be trained to con 
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The formula of the tablet is given as: para-aminophenylsulf amide gr. 0.40; 
hexamethylenetetramine anhydromethylene citrate gr. 0.30; methylene blue gr. 0.05 
and an excipient quantity sufficient. The treatment consisted of a gradually in- 
creasing dosage from one tablet the first day to a maintenance level of six tablets 
daily. The maintenance dosage was given for a period of ten to twenty days follow- 
ing which the dosage was gradually diminished to a single tablet prior to cessation 
of treatment. A few more resistant eases required treatment for a period of fifty 
to sixty days. 

In the female patients this treatment was supplemented ivith daily local therapy 
for the first fifteen days : potassium permanganate, protargol, glycerin tannate 
tampons alternated with ichthyol tampons. 

The author reports a 1 per cent drug intolerance to this therapy. Sixty-three 
women and forty-five men were treated. The conclusions state that the aforemen- 
tioned therapy, when combined ivith local treatment, reduces considerably the time 
interval required for successful cures, and at the same time the possibilities of 
further complications are definitely limited. Specific percentages regarding the 
number of successful cures are not given, although the author states it includes 
“the majority.” He summarizes further that while the local condition is cleared 
usually in ten days there may be a persistence of gonococci in the secretions for a 
period of ten to fifty days in some cases. 

Clair E. Folsomk 

Cohn, Alfred, Steer, Arthur, and Adler, Eleanor L.; Further Observations on 
Gonococcal Vulvovaginitis, Am. J. Sjqih., Gonor. & Ven. Dis. 25: 329, 1941. 

The authors’ summary is as follows: 

1. Cultures are superior to smears for diagnosis and determination of cure. 

2. Untreated cases undergo spontaneous cure within thirteen weeks in over 50 
per cent of patients. 

3. About one-fifth of these patients develop the carrier state, in which occasional 
positive cultures occur in the absence of clinical signs even after twenty-eight weeks 
of observation. However, all patients ultimately become negative. 

4. Sulfanilamide therapy results in cure in two-thirds of the hospitalized pa- 
tients within two weeks of treatment. 

5. Sulfapyridine was followed promptly by negative cultures in all cases with 
recurrence in less than 10 per cent. 

G. Estrogenic substance brought about early clinical improvement, but it appeared 
that the course of the disease was little different from that in the controls. 

7. Rectal infections were diagnosed by the finding of positive rectal cultures in 
45 per cent of the patients. In none was there characteristic evidence of gonococcal 
proctitis clinically. 

8. Contact with a source of infection, cither child or adult, must be intimate 
before the disease can be transferred. 

C. 0. Malaxd 

Cohn, Alfred, Steer, Arthur, and Adler, Eleanor L.: ISTew Concepts of Gonococcal 
Vaginitis, J. Pediat. 20: 41, 1942. 

False diagnosis of gonorrheal vaginitis can be avoided only by smear and culture, 
the latter being by far more reliable. Thus in a total of 1,715 patients, who were 
studied because they had symptoms or were contacts of infected persons, only 381 
girls were found to have gonorrhea, an incidence much lower than usually expected. 

170 patient was considered infected unless she had at least one positive culture 
and none cured unless there w'crc at least seven consecutive negative smears and 
cultures during a period of at least .sixteen weeks. 
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On the basis of a limited experience, it does not appear that the menstrual cycle 
plays any definite role in determining the incidence of culture positivity in untreated 
elironic gonorrhea of women. 

In 3 of oG^ cases, the urethral culture was positive for the gonococcus while the 
cervical secretions of these patients did not reveal the organism. In 53 of the 56 
\\ omen, the cen ical secretions wore found by the culture method to contain gonococci, 
but cultures of the urethral secretions demonstrated the gonococcus in only 23 in- 
stances. 

Combining the urethral and cervical secretions in a single carrying tube is recom- 
mended for further study as a feasible and economical means of employing the 
culture method in gonococcic infections in women. It is suggested that the inclusion 
of Nile blue in the medium may enhance the value of this method. 

In the face of clinical and epidemiologic evidence of chronic gonococci infection 
in women, it may be unwise to withhold treatment solely on the basis of negative 
culture results. 

C, 0, Maland 

Newborn 

Bloxsom, Allan: The Difficulty in Beginning Eespiration Seen in Infants De- 
livered by Cesarean Section, J. Pediat. 20: 215, 1942. 

In a careful analysis of 100 cesarean babies, the writer found that 42 required 
active resuscitation, against onl}’ 18 in 100 normal deliveries. 

The role played in apnea by analgesia, surgical anesthesia usually with pre- 
medication, and such conditions as toxemia, placenta previa or premature placental 
detachment indicating the operation, are appreciated. But the author stresses other 
factors which in the cesarean baby probably interfere with prompt initiation of 
normal respiration. 

There is absence of respiratory effect on the fetus exerted by alternating pressure 
and release of pressure as result of uterine contractions during labor. During a con- 
traction, compression of the placenta forces more oxygen-carrying blood into the 
fetus. Thus an accumulating oxygen deficiency might impair the ability of the 
fetal respiratory center for prompt response after delivery. In cesarean section there 
also is missing the compression of chest and lungs within the birth canal which m 
vagjnal delivery may be of significance for the first inspiration. 

Hugo Eheenfest 

Baird, Dugald, and Wyper, J'ohn F. B.: High Stillbirth and Neonatal Mortalities, 

Lancet 2: 657, 1941. 

The causes of stillbirth and neonatal deaths in the Aberdeen Maternity Hospital 
were analyzed. In 3,427 booked cases where the baby was full term there vas no 
adequate explanation of the death in 25.3 per cent of the total; trauma accounte 
for 18.9 per cent and fetal deformity for 8.3 per cent. There were few deaths from 
infection in hospital. 

Among the premature births no adequate explanation of the reason for the pre^ 
mature onset of labor could be found in 37 per cent; toxemia accounted for lo— 
per cent. The death rate was largely determined by the degree of prematurity. 

The combined stillbirths and neonatal deaths in private specialist practice, m wspi 
tal practice and domiciliary practice were found to be 12 per 1,000, 54.5 per 1, > 

and 78.5 per 1,000. The low figure in the first group is probably due to a com 
tion of favorable factors, economic, nursing, and medical. In the second group 
nursing and medical factors are favorable but economic conditions are'unfavora e. 

In the tliird group the high figure indicates the need for an all-round improvemen i 
medical and nursing care as well as economic conditions. 

There is thus a large wastage of child life (approximately 80 per 1,000 
associated with childbirth in Scotland, intimately connected with unfav 



ABSTRACTS 


175 


the cultural method as an essential in the diagnosis of gonococcal infections and 
should carefully train technicians in the routine work. The teclmique is given for 
obtaining specimens, making cultures, identifying the gonococcus and interpreting 
the results. 

J. P. Geeenhill 

Buss, Joseph D., and Collins, Conrad G.: The Treatment of Prepubertal Vulvo- 
vaginitis With a New Synthetic Estrogen, J. A. M. A. 114; 2446, 1940. 

The authors treated 25 cases of gonorrheal vulvovaginitis with diethylstilbestrol. 
One milligram was given three times daily until twenty were given. The tablet was 
crushed and placed in two ounces of milk. In 22 cases negative smears for pus and 
gonococci were obtained at the end of seven days’ treatment. Two cases required 
nine and eighteen days of treatment, respectively. Within seventy-two to ninety-six 
hours the discharge changes in character becoming thin and mucoid and white. Com- 
plete disappearance of any type of discharge is noted within one or two weeks after 
discontinuance of the treatment. No vomiting was noted when the stilbestrol was 
administered in milk. In approximately two-thirds of the cases, a darkening of the 
nipple and areola occurred together with a painless enlargement of the breasts. Only 
two cases have had recurrences and were retreated with 20 mg. of stilbestrol with 
negative smears at the end of seven daj’s. 

William Berman 

Mahoney, J. F., Wolcott, R. B., and Van Slyke, C. J.: Sulfamethylthiazole and 
Sulfathiazole Therapy of Gonococcal Infections, Am. J. Sjqph., Gonor. & Ven. 
Dis. 24: 613, 1940. 

1. Experiences with the use of sulfamethylthiazole in the treatment of 136 cases 
of gonococcal infection have been recorded. The cure rate was 92.1 per cent in the 
previously untreated patients but was lowered to 53.8 per cent in the group which 
had failed to be cured by earlier chemotherapy. 

2. Because of the production of peripheral neuritis the use of sulfamethyl- 
thiazole is not advised for the treatment of gonococcal infections. 

3. Sulfathiazole was employed in the treatment of 106 male patients. In 79 
completed cases the cure rate was 91.1 per cent. The group which had previousl 3 ’ 
failed to be cured by chemotherapy did not have a lowered cure rate. 

4. Evidences of toxicitj' attributable to sulfathiazole were negligible. 

5. Ingestion of larger amounts of the drug did not influence the cure rate or 
the incidence of toxic responses. 

6. The inference seems to be permissible that sulfathiazole constitutes an ef- 
fective addition to the therapj' of gonorrhea. 

C. 0. Maland 

Mahoney, J. F., Van Slyke, C. J., Wolcott, B. R., Thayer, J. Durward, and Nimel- 
man, Anna: Culture Studies in Chronic Gonorrhea of Women, Am. J. S\'ph., 
Conor. & Ven. Dis. 26; 38, 1942. 

Approximately only 21 per cent of 2,429 prostitutes were shown by a single culture 
examination to harbor the gonococcus in the cervical secretions. 

1 rolongod cultural investigations of untreated gonorrhea in women showed that 
many of these patients reverted to cultural negativity, a status which was maintained 
throughout the period of observation or marked br- one or more gonococci-positive 
cultures occurring sporadically after a relatively long series of negative cultures. In 
almost all instances there was no apparent tendencj’ for clinical evidence of the dis- 
ease to disappear. 
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IS unimpaired bj- narcotics and anesthetics (possible traumatic effect of birth is not 
mentioned bj- the writer) breathing begins at once. 

Ehythms of shallow and rapid respiratory movements, occasionally observed late 
in gestation, signify temporary increase of excitability of the respiratory center, 
or an elevation of blood carbon. Such fetal re-spiratory movements should give cause 
for apprehensiveness. Under normal conditions the fetus receives from the blood 
^^ell saturated with oxygen, it is shunted through the fetal heart directl}’ to the 
brain so that anoxemia of the center is avoided. 

Aspiration of amniotie fluid is not a normal phenomenon. It occurs only under 
conditions of marked anoxemia. 

Hugo Ehrenfest 

Esch, P.: Genesis of Icterus Neonatorum, Zentralbl. f. Gj-niik. 65: 574, 1941. 

T-he author studied the blood changes in the newborn infant and concludes that 
icterus neonatorum is in great part hemolytic in origin. At birth the large number 
of erythrocytes present is progressively decreased as the lungs develop their full 
function. Hemolysis of many cells leaves much blood pigment available to the 
liver for conversion to bile pigment. The author postulates a special permeability of 
lining membranes and epithelial tissues to the pigments at this time in the infant 
with the clinical sj’mptom of jaundice resulting. 

R. J. IVEissirAN 

Willumsen, H. C., Stadler, H. E., and Owen, C. A.: Comparative Effect of Vitamin 

K and Whole Blood on Prothrombin Deficiency of New-Born Infant, Proc. Soc. 

Exper. Biol. & Med. 47: 116, 1941. 

Vitamin K given orally or parenterally causes a rapid rise in the plasma pro- 
thrombin level of newborn infants with liypoprothrombinemia whether there is a 
hemorrhagic tendency or no clinical manifestation of the depressed prothrombin 
level. Whole blood has a slight additive effect when injected intravenously. Satis- 
factory treatment with adequate blood transfusions (30 to 50 c.c.) has the disad- 
vantage of requiring such specialized technical proficienc}' that it is frequently not 
available when needed. Moreover, some time is lost by tlie need for cross-matching. 
Injections of blood, other than intravenously, have no effect on the clotting time 
within twelve to fifteen hours as measured by plasma prothrombin level. 

William Berman 


Paige, B. H., Cowen, D., and Wolf, A.: Toxoplasmic Encephalomyelitis; Further 
Observations of Infantile Toxoplasmosis; Intrauterine Inception of the Disease, 
Visceral Manifestations, Am. J. Dis. Child. 63: 474, 1942. 

Three additional cases of infantile toxoplasmic encephalomyelitis are presented. 
In addition a fourth case, previously diagnosed as acquired internal hydrocephalus 
is reclassified in the above syndrome. This raises the number of definitely identified 
cases to nine. The article contains an excellent discussion of the literature and 
presents additional evidence toward the intrauterine onset of the disease. Failure 
to find evidence of toxoplasmic infestation in either the mother or placenta admittedly 
weakens this point of view and leads the authors to suggest a possible vaginal route 


of infection. 


L. M. Hellman 


Berlind, M.: Fetal Shock— Treatment With Desoxycorticosterone Acetate, Canad. 
M. A. J. 45: 534, 1941. 

A preliminary report is presented of the treatment of fetal shock ''A*' 
corticosterone acetate plus saline infusions. The author defines simh s'lock as i 
‘ ‘ state of the newborn which immediately after delivery, usually difficul , is la 
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economic conditions, and malnutrition and fatigue in the mother. If investigations 
on a large scale substantiate these findings, then measures to ensure proper feeding 
and care of pregnant women are urgently needed. 

Carl P. Huber 

Chuniard, E. G., Osgood, E. E., and Ellis, D. M.: Hematologic Standards for 
Healthy Newborn Infants, Am. J. Dis. Child. 62; 1188, 1941. 

A study of oxalated fontanel blood of 195 infants, 20 of them less than ten days 
old, yielded the following results : 

Average erythrocyte count 4,600,000 (extreme ranges 2,600,000 and 6,300,000). 
Average hemoglobin concentration 16.3 Gm. per 100 c.c. (extreme ranges 10.3 and 
22.6 Gm.). Average packed red cell volume 43.4 c.c. per 100 c.c. of blood (extreme 
ranges 25.5 and 61.0 c.c.). Average hemoglobin coefficient 17.8 (extreme ranges 
12.5 and 23.5) . This corresponds to an average color index of 1.00 (extreme ranges 
0.78 and 1.23). Average volume coefficient 47.6 (extreme ranges 34 and 61). Aver- 
age saturation index 1.00 (extreme ranges 0.77 and 1.460). 

The cells of newborn infants are larger and contain more hemoglobin than those 
of older persons but the corpuscular hemoglobin concentration is similar to that of 
adults. Hemoglobin contents should be reported in terms of grams. 

Hugo Ehrenfest 

Hogblom, G.: The Question of So-called Giant Babies With Report of Two Cases, 
Acta obst. et gynec. Scandinav. 21; 79, 1941. 

Among 40,395 deliveries in the Upsala Women’s Clinic, there were 94 cases of 
giant babies, an incidence of 0.23 per cent. By a giant baby the author implies 
a babj’ weighing 5,000 Gm. or more. An analysis of the 94 cases revealed that 
these babies occurred generally in multiparous wmmen between 30 to 34 years of age, 
that pregnancy was usually prolonged, that most deliveries were spontaneous and 
within twenty-four hours, that most of these babies presented by the face, that there 
were no extensive peroneal lacerations, that the third stage of labor was normal, that 
the majority of the babies were males, that the mortality for the mothers was zero and 
that four babies were stillborn and four died after delivery. 

J. P. Greenhill 

Windle, Wm. F.; Physiology and Anatomy of the Respiratory System in the 

Fetus and Newborn Infant, J. Pediat. 19: 437, 1941. 

Based on an anaij'sis of extant literature and an extensive experimental study 
on various types of pregnant animals the author offers a summary of his conclu- 
sions. 

It is becoming evident that the physiology of respiration in utero is not greatly 
different from that of the newborn infant or even of the adult individual. Early 
in embryonic life begins development of the part of the motor system which is 
later to be concerned with breathing. Soon higher neurons are formed and are 
brought into a mutually integrated aggregates a respiratory center connected witli 
tlic somatic motor system. This can be brought into premature activity bv carbon 
dioxide acting upon it directlj-, or by anoxial elevation of its excitability. It is 
doubtful whether this respiratory mechanism actually functions in the normal course 
of intrauterine existence. It seems a dormant system charged with potentialities long 
before it is of any actual use. Premature birth finds the new individual well pre- 
pared in respect to its respiratory system. 

Under experimental conditions it is very easy to start respiratory movements of 
the fetus. Respiration begins at birth because excitability of the center increases 
as anoxemia builds up during placental separation. If excitability of the center 
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hypoprothrombineraia develops in the first three days of life. Infants with hemor- 
rhagic disease of the newborn show a markedly prolonged prothrombin time; pre- 
mature infants show a moderately prolonged prothrombin time. 

Nine babies sufTering from asphjucia of the newborn showed marked prolongation 
of the prothrombin time. Three of these infants were bleeders. Anoxemia may be 
a factor in the production of hypoprothrorabinemia in this condition. There is no 
relationship between physiological jaundice of the newborn and hypoprothrombinemia. 

Vitamin K administered orally’ or intramuscularly controlled the spontaneous 
bleeding in a group of 8 infanta with hypoprothrombinemia. In the light of the 
reported findings a prophylactic dose of vitamin K might be of value in premature 
infants and in those suffering from a.sphyxia of the newborn. The use of \itamin 
K is indicated in cases of traumatic bleeding^ especially intracranial hemorrhage. 

The administration of vitamin Iv is advisable before all operative procedures in 
the first week of life. 

Carl P. Huber 


Item 


American Board of Obstetrics and Gynecology 

The next written examination and review of case histories (Part I) for all candi- 
dates will be held in various cities of the United States and Canada on Saturday, 
February 13, 1943, at 2:00 PM. 

Arrangements w’ill be made so far as possible for candidates in military service 
to take the Part I examination (written paper and submission of case records) at 
their places of duty, the written examination to be proctored by the Commanding 
Officer (medical) or some responsible person designated by him. Material for the 
written examination will be sent to the proctor several weeks in advance of the 
examination date. Candidates for the February 13, 1943, Part I examination, who 
are entering military service, or who are now in service and may be assigned to 
foreign duty, may submit their case records in advance of the above date, by for- 
warding the records to the Office of the Board Secretary. All other candidates should 
present their case records to the examiner at the time and place of taking the written 
examination. 

The Office of the Surgeon-General (U. S. Army’) has issued instructions that men 
in service, eligible for Board examination, be encouraged to apply and that they 
may request orders to Detached Duty for the purpose of taking these examinations 
whenever possible. 

All candidates will be required to take botli the Part I examination, and the 
Part II examination (oral-clinical and pathology examination). Candidates who 
successfully complete the Part I examination proceed automatically to the Part II 
examination to be held later in the year. 

The Part II examination will be held at Pittsburgh^ Pennsylvania, from May 
19-25, 1943. Notice of the exact time and place of the examinations ivill be sent all 
candidates well in advance of the examination date. Candidates in Military or Nava 
Service are requested to keep the Secretary's Office informed of any change m 

address. _ . . 

If a candidate in Service finds it impossible to proceed with the examinations o 
the Board, deferment without time penalty will be granted under a waiver of our 
published regulations applying to civilian candidates. 

Applications are now being received for the 1944 examinations of the Board. 

For further information and application blanks, address Dr. Paul Titus, Secretary, 
1015 Highland Building, Pittsburgh (6), Pennsylvania. 
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a living limp traumatized infant” with diminiahed muscular tone, pale giajisli coloi, 
and difficult respiration following resuscitation. Twelve such newborn infants n-ere 
treated with deaoxycorticosterone acetate in doses varying from 0.1 c.c. to O.o c.c. 
daily with 50 to 100 c.c. normal saline subcutaneously daily. All survived. Three of 
the infants had been delivered spontaneously, 5 by forceps, 4 bj' breech extraction 
and 1 by cesarean section. 

Gael P. Huber 

Rouhunkoski, M., and Saksela, N.: Hypoprothrombinemia Neonatorum and Its 
Relationship to Vitamin K, Acta. obst. et gynec. Scandinav. 112: 203, 1941. 

The authors found that in mature children the average prothrombinemia period 
was fifty seconds during the first hours post partum and that the time increased 
suddenly to 96 seconds on the second day of life. The prothrombinemia period in- 
creased still more on the third and fourth day after which there was a gradual de- 
crease. Prothrombin periods in premature babies was shorter than in full-term chil- 
dren. It is possible to almost entirely prevent the physiologic decrease in the pro- 
thrombin content of fetal blood by giving vitamin K to the mothers from fifty to 
sixty minutes before delivery or to the infants immediately after birth. 

J. P. Greenhill 

Wespi, H. J.; Prophylaxis of Goiter in the New Bom, Schw-eiz. med. Wchnschr. 70: 

925, 1940. 

According to Wespi iodine prophylaxis in the form of iodized salt was introduced 
in 1922 in a certain region in Switzerland where goiter was endemic and 50 per 
cent of the newborn infants had enlarged thyroids. This prophylactic measure gi’eatly 
reduced the incidence of goiter in the newborn infants but did not bring about its 
complete disappearance. Eggenberger therefore introduced additional individual 
prophylaxis in pregnant women. They were given a stock mixture which increased 
the iodine content of the salt used in their household three to four times that of 
ordinary iodized salt. These measures resulted in reduction of incidence of struma 
in the newborn infants to 5.3 per cent. The iodine provided in iodized salt may 
not be adequate for pregnant women obliged to restrict their salt intake to avoid 
toxicosis. In such cases medication with potassium iodide can be resorted to. Wespi 
emphasizes that the reduction in incidence of goiter is dependent on the quantity 
of iodine given in addition to that provided by the food. If during the last weeks 
of pregnancy the daily addition amounts to approximately 150 micrograms of potas- 
sium iodide, no measurable enlargement of the thyroid is evident in the nursling. 
If this quantity of iodine is administered during the last throe months of pregnancy, 
enlargement of the thyroid is not even perceptible. Unequivocal results of prophy- 
laxis and knowledge of the quantities of iodine ingested in regions where goiter is not 
endemic corroborate the correctness of the theory of iodine deficiency in goiter. 
Since the present degree of iodization of cooking salt does not always prevent 
struma in the newborn infant, it should be increased so that each kilogram of salt 
contains at least 10 mg. potassium iodide. Tliis form of prophylaxis involves no 
danger since the small physiologic quantities of iodine do not cause existing 
stnimas to become toxic. 

.1. P. GnEEKHII.I, 

Ross, S. C., and Malloy, H. T.: Blood Prothrombin in the Newborn: The Effect of 
Vitamin K Upon the Blood Prothrombin and Upon Hemorrhagic Disease of the 
Newborn. Canad. ^r. A. .1. 45: 417. 1941. 

-V .“tudy of 11,'! untreated and 93 vitamin K treated infants confirms previous 
reports. A cord blood at birth shows a normal prothrombin time and a temporarv 
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Pacific Coast Obstetrical and Gynecological Society. President, T. Floyd Bell. 
Secretary-Treasurer, William Benbow Thompson, 0253 Hollywood Boulevard, 
^ Los Angeles, Calif. Next meeting, San Francisco, Calif., November, 19-12. 
Washington Gimecological Society. President, John. Warner. Secretary, L. L. 
Cockerille, 900 17th Street, N. W., Washington, D. C. Fourth Saturday, 
October to May. 

New Orleans Obstetrical and Gynecological Society. President, E. L. Zander. Sec- 
retary, Eugene Countiss, 921 Canal St., New Orleans, La. Meetings held everv 
other month. 

St. Louis Gynecological Society. President, S. A. Weintraub. Secretary, Joseph A. 
Hardy, Jr., 4952 Maryland Ave., St. Louis, Mo. Second Thursday, October, 
December, February, and April. 

San Francisco Gynecolo^cal Society. President, T. Henshaw Kelly. Secretary, It. 
Glenn Craig, 490 Post Street, San Francisco, Calif. Itegular meetings ladd 
second Friday in month. University Club, San Francisco, or Claremont Country 
Club, Oakland, Calif. 

Texas Association of Obstetricians and Gynecologists. President, Boy Grogan. 

Secretary, J. Mclver, 714 Medical Arts Building, Dallas, Texas. 

Michigan Society of Obstetricians and Gynecologists (formerly the Detroit 
Obstetrical and Gynecological Society). President, Norman F. Miller. Secre- 
tary, Harold C. Mack, 955 Fischer Bldg., Detroit, Mich. Meeting first Tues- 
day of each month from October to May (inclusive). 

Obstetric Society of Sirracuse Hospitals. President, Edward C. Hughes. Secretary, 
Nathan N. Cohen, 713 East Genesee St., Syracuse, N. Y. Meets second 
Tuesday of September, November, January, March, and May. 

Alabama Association of Obstetricians and Gynecologists, President, T. M. Boul- 
ware, Birmingham, Ala. Secretary, Eva F. Dodge, Montgomery, Ala. Hex 
meeting Montgomery, Ala., April, 1942. 

San Antonio Obstetric Society. President, I. T. Cutter. Secretary, S. Foster Moore, 
Jr., San Antonio, Texas. Meetings held first Tuesday of each month a 
Gunter Hotel. ... 

Seattle Gynecological Society. President, Glen N. Botten. Secretary, E. Pni ip 
Smith, 1305 Fourth Avenue. Meetings third Wednesday. 

Denver Obstetrical and Gynecological Society. Secretary, Emmett A. Mechler, 161 
Tremont St., Denver, Colo. 

Wisconsin Society of Obstetrics and Gynecology. President, Boland S. Cmn. 
Secretary, Eobert E. McDonald, 425 E. Wisconsin Ave., Milwaukee, Wis. 
Meetings held in May and October. . 

San Diego Gynecological Society. President, Ealph Hoffman. Secretary, 

L. Martin, 2001 Fourth Ave., San Diego, Cal. Meetings held on the ias 

Wednesdaj' of each month. -prolrla 

North Dakota Society of Obstetrics and Gynecology. President, J. H. rjea“- 
Secretary, Ealph E. Leigh, 111 North Fifth St., Grand Forks, N. D. 



ROSTER OF AMERICAN OBSTETRICAL AND 
GYNECOLOOICAL SOCIETIES* 

(Appears in January, April, July, OctoierJ 

Americaii Grynecological Society. President, George W. Kosmak, New York, N. Y. 
Secretary, H. G. Taylor, Jr., 830 Park Ave., New York, N. Y. Annual meet- 
ing, Hershey, Pa., May 30, 31, June 1, 1943. 

American Association of Obstetricians, Gynecologists and Abdominal Surgeons. 
President, W. E. Cooke, Galveston, Texas. Secretary, James E. Bloss, 418 
lltli Street, Huntington, W. Va. Annual meeting, September, 1943. 

Central Association of Obstetricians and Gynecologists. President, John H. Moore, 
Grand Porks, N. D. Secretary-Treasurer, W. F. Mengert, Iowa City, Iowa. 
(Undecided.) 

South Atlantic Association of Obstetricians and Gynecologists. President, Oren 
Moore, Charlotte, N. G. Secretary, T. J. Williams, University, Va. Next 
meeting, February, 1943, Southern Pines, N. C. (Cancelled.) 

A. M. A. Section on Obstetrics and Gynecology. Chairman, L. E. Phaneuf. 
Secretary, Philip F. Williams, 2206 Locust St., Philadelphia, Pa. Next 
meeting. (Cancelled.) 

New York Obstetrical Society. President, Henry T. Burns, Secretary, Ealph 
A. Hurd, 37 E. 64th Street, New York City. Second Tuesday, from October to 
May, Yale Club. 

Obstetrical Society of Philadelphia. President, John C. Hirst. Secretary, James P. 
Lewis, 3815 Chestnut St., Philadelphia, Pa. First Thursday, from October to 
May. 

Chicago Gynecological Society. President, Edward Allen. Secretary, Eugene A. 
Edwards, 104 S. Michigan Ave., Chicago, 111. Third Friday, from October to 
June, Hotel Knickerbocker. 

Brooklyn Gynecological Society. President, Samuel Lubin. Secretary, John J. 
Madden, 362 Washington, Ave., Brooklyn N. Y. First Friday, from October to 
May, Kings County Medical Society, 1313 Bedford Avenue, Brooklyn, N. Y. 
Baltimore Obstetrical and Gynecological Society. President, Lawrence Warton. 
Secretary-Treasurer, John W. Haws, 9 East Chase St., Baltimore, Md. Meets 
quarterly at Maryland Chirurgical Faculty Building. 

Cincinnati Obstetrical Society. President, Edward Friedman. Secretary, Carroll J. 

Fairo, Cincinnati, Ohio. Third Thursday of each month. 

Louisville Obstetrical and Gynecological Society. President, Layman A. Gray. 
Secretary, E. P. Solomon, Hegbum Building, Louisville, Ky. Fourth Monday, 
from September to May, Brown Hotel. 

Portland Society of Obstetrics and Gynecology. President, Howard Steams. 
Secretary, William M. Wilson, 545 Medical Arts Bldg., Portland, Ore. Last 
Wednesday of each month. 

Pittsburgh Obstetrical and Gynecological Society. President, J. L. Gilmore. Secre- 
tary, Joseph A. Hepp, 121 University Place, Pittsburgh, Pa. First Monday of 
October, December, February, April, and June. 

Obstetrical Society of Boston, President, Thos. Almy, Fall Eiver, Mass. Secretary, 
Paul A Younge, 101 Bay State Eoad, Boston, Mass. Third Tuesday, October 
to April, Harvard Club. 

New England Obstetrical and Gynecological Society. President, Frank A. Pember- 
ton. Secretary, A. F. G. Egelow, 31 Maple Street, Springfield, M: Meeting.^ 

field in May and December. 

J *Cj'^Ees, omissions, and correcUons should be addressed to the Editor of the 
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and it even be tliat a babj’’ is cyanotic at birth because it is mentally 
deficient, rather than mentally deficient because it was cyanotic. 

^ In studies like those under discussion, it is almost impossible to pro- 
vide adequate physiologic controls; especially is this true because 
single births arc the rule in man. Here the physician must turn to 
the laboratory. 

AVe have put Sehreiber’s thesis to a laboratory test and the results 
prove eonclusivelj'’ that anoxia at birth can produce permanent degen- 
eration changes in the brain. AVe shall summarize our observations 
in the present report and deal more completely with certain aspects 
of this problem in later publications when more experiments will have 
been completed. 

Material and Procedures 

The guinea pig was chosen for several reasons. Estrus occurs through- 
out the year at intervals of about fifteen days. Usually two or three 
relatively large (90 Gm.) and mature young are born after a gestation 
period of about sixty-seven day’-s. Plaeentation is of the highest type, 
more comparable with that in man than some of the other laboratory 
animals. Survival time during anoxia is much shorter in the guinea 
pig than in other animals. In this respect the guinea pig may resemble 
the newborn human infant, but it is well knovm that it is more ad- 
vanced in development at birth. 

The experiments to be described fall into two groups, although the 
methods of inducing anoxia were the same in all. After infiltrating the 
abdomen with 1 e.c. of a 1 per cent solution of procaine hydrochloride, 
the uterus was obtained through a midline incision, and one fetus was 
delivered immediately to serve as a control for comparison with the 
litter mates which were to be subjected to anoxia. The uterine vessels 
were then occluded ■with a stomach clamp or small incisions were made 
in the uterus and the umbilical cords of the other fetuses were caught 
with artery forceps and clamped. Thus anoxemia was induced in the 
fetuses for periods of various lengths. 

Fifty-eight animals were delivered as soon as the intraiiterine re- 
spiratory movements, which were brought on by the anoxemia, became 
weak or had ceased. Resuscitation was attempted by mechanical stim- 
ulation, electrical stimulation, and injection of respiratory stimulants 
in the fetuses which had become apneic. These efforts were ineffectual, 
for only the specimens delivered before anoxial apnea was established 
survived. 

Forty-five other animals were delivered after all intrauterine re- 
spiratory efforts had ceased. Resuscitation was delayed until the fetal 
heart had become slow and Aveak, often after it had become too feeble 
to palpate. Resuscitation was accomplished by inflating the lungs 
gently with oxygen or oxygen containing 10 per cent carbon dioxide. 
The gas was contained in a small rubber bag attached to a hypodermic 
needle of small bore (No. 25). The needle was inserted into the 
trachea through the neck and rhythmical inspirations and expirations 
were simulated by compressing and releasing the trachea distal to the 

needle. . . , • 

Ninety guinea pigs, litter mates of the 103 experimental specimen^ 
served as controls in studying the effects of anoxia. In addition, lo 
others were delivered by cesarean section and 26 Avere alloAved to lie 
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ASPHYXIA NEONATORUM- 

An Experimental Study in the Guinea Pig 

W. F. WiNDLE, Ph.B., and R. F. Becker, M.S., Pii.D., 

Chicago, III. 

(Fra,n ihe Anatomical Laboratories and the Institute of Neurology, ^ orllncestcru 

University Medical School) 


I T HAS been recognized in recent years that high incidence of stillbirths 
and neonatal deaths is associated in part with neonatal asphyxia.' 
Of equally great concern is the observation that prolonged anoxia in 
the newborn infant may cause cerebral injury and lead to clinical 
neurologic manifestations with impairment of the intellect. Brain pa- 
thology resulting from anoxia in the adult has been described by many 
investigators.'"® A similar relationshii} between neonatal anoxia and 
cerebral damage has been reported.®"® 

In a series of 500 patients seen at various ages because of cerebral 
symptoms, Schreiber® found about 70 per cent of those whose birth 
records were available had histories of apnea. Schreiber and others 
have .studied the relationship lietween the incidence of respiratory diffi- 
culties at birth and the use of analgesics and anesthetics during labor. 


The theory that fetal anoxemia resulting from narcosis during de- 
livery may produce permanent degenerative changes in the brain of 
the infant is a challenge to the obstetrician; however, re.sults of clinical 
studies have not been completely accepted because, as Galloway" pointed 
out in discussing Schreiber ’s paper, the human material was selectc<l 
and lacked adequate controls. He holds that “since the world began, 
about 2 per cent of the jjopulalion has l)een born defective mentally. 


Aided by pr.int.s from TIic AVomen’s Faculty Club of Xortluve.'^leni I'nlvor.^il v 
leal School and Tlic Clar.a A. Abbott Fund 


Noth: The Editors accept no responsibility for tlie view..; .'md .;;t.'i(enienf.s of 
:iiithors as published in their “Original Coininunications. ' ' 
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I he pei'iod of survival of j’cspiratory inoveiucuts after occludhig the 
ciieulatiou bore a relationship to the total volume of oxygen-laden 
blood available to the fetuses. This Avas demonstrated by comparing 
the duration of respiratory movements in utero after clamping the 
uterine A’essels (i.e., when tl;e oxygen of all the fetal blood Avas aA’aib 
able) Avith that after clamping the umbilical cords (i.e., Avhen the blood 
of the fetal body but not that in the placenta Avas aAmilable). In 42 
let uses with the uterine vessels occluded, the average duration of the 
respiratory efforts Avas six minutes and tAventy-four seconds (range 
ten minutes, thirty seconds to four minutes, tAventy-four .seconds). In 
28 fetuses Avhose umbilical cords Avere elamj)ed, the respiratory move- 
ments persisted five minutes and 41.5 seconds (range 8 minutes to 3 
minutes, 20 seconds). The blood in the placental circuit, therefore, 
contained on the average eirough oxygen to prolong respiratory efforts 
for 42.5 seconds. It Avould appear from this that the placental circuit 
contains a little more than 11 per cent of the total fetal blood at full 
term. This is a considerably smaller proportion of the fetal blood than 
is in the Innnan placenta, but avc do not knoAv hoAv much Avas static in 
the guinea pig placenta and unuA-ailable to the fetus.’" 

In several experiments after all respiratory movements had ceased 
in utero, a gasp or tAvo Avere initiated in the cyanotic neAvborn animals 
by compressing the placenta and forcing placental blood through the 
umbilical veins into the fetus befoi-e clamping the cord. A little extra 
oxygen is assumed to liaA'e been supplied to the fetal brain from the 
placental blood. This is a point Avorth considering Avhen asphyxia 
Ihuda is encountered. 

Imviediate Cardiovascular Effects of Avoxia. — The heart rate of the 
full-term guinea pig Avas determined by palpating the intact maternal 
abdomen or the intact uterus immediately after opening the locally 
anesthetized abdomen. It Amried betAveen 120 and 260 per minute, AAuth 
a mean of 164 per minute in the intact abdomen and 181 per minute 
in the intact uterus after opening the abdomen. The slight increase in 
heart rate occurred because the uterus Avas handled and became more 
tonic. It may be interpreted as the initial elfeet of anoxemia. After 
clamping the uterine or umbilical Amssels the heart slowed to about 
half its normal rate in tAvo minutes or less. This Ave believe to be a 
direct anoxial effect.’^ Re-e.stabli.shment of circulation caused an im- 
mediate return to nearly the previous rate. With prolongation of the 
anoxia, the heart became sloAver and Aveaker, averaging 52 beats pel 
minute, before artificial respiration Avas begun. The sloAvc.st rate A\e 
could count Avas 24 per minute. The heart could be palpated in most 
fetuses for tAvelAm to fifteen minutes. Effective heart action continuec 
tAvo to three times as long as the intrauterine i-c.spiratory efforts. In 
several very large, possibly postmature fetuses Aveighing 145 to 36o 
Gm., the heart failed more quickly, suggesting correlation betAveen size 
or maturity of the animal and period of surviA-al of heart action dur- 
ing anoxia. 
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liorn normally. These 42 specimens were nsed to study_ normal be- 
havior in the neonatal period and normal accoraplishments in the learn- 
ing tests, providing ad^tional controls for the investigation. 

The behavior of the resuscitated animals and their litter mates was 
observed at frequent intervals during the first few days of life, or until 
recovery from the effects of anoxia appeared to be complete. The ex- 
perimental animals often required special care and feeding for several 
days. After all observations and tests had been completed, the experi- 
mental and control guinea pigs were anesthetized and perfused with 
10 per cent formalin. Autopsies were performed and the brains and 
other tissues were preserved for histologic study. 

Results 

Immediate Respiratory Effects of Anoxia . — ^During the last few days 
of the gestation period, the noiuiarcotized guinea pig fetus is ade- 
quately supplied with oxygenated blood from the placenta and is apneic. 
This fact was established by experiments reported previously.^® Crit- 
ical examination of evidence fails to support the prevalent belief that 
the fetus normally executes rhythmical respiratory movements and 
aspix’ates its amniotic fluid in utero.^^ The lungs of the full-term fetus 
are in a state of initial atelectasis in which there is only about 2 per 
cent pulmonary spaee.^® When aspiration was deliberately induced by 
asphyxiation, the pulmonary space increased to 16 per cent, and after 
an hour of breathing air, 40 per cent. 

In the present experiments, the uterus was incised promptly after 
opening the locally anesthetized abdomen, and the control specimens 
were delivered before they could gasp and aspirate amniotic fluid. Al- 
though apneic in utero, they breathed immediately at delivery. The 
promptness with which the first breath of air was taken when the liead 
was freed from the fetal membranes suggested that factors other than 
impairment of the placental circulation helped induce breathing. De- 
livery of the fetal nose alone led to the first breath in five to thirty 
seconds (often less). It is probable that as the environment changed 
new afferent impulses affected the threshold of the young respiratory 
center and enhanced tlic effects of beginning anoxemia. 

Clamping the uterine or umbilical vessels invariably induced intra- 
uterine respiratory movements as Avell as other somatic and visceral 
activities in the experimental fetuses. 'Within a few seconds to two 
minutes, shallow, rapid, ineffectual respiratory-like efforts were often 
made in utero. These lasted only a few seconds but occurred at rates 
equivalent to 50 to 108 per minute. Tliey were followed by brief 
periods of quiescence preceding long series of slow deep rhythmical . 
respiratory movements, often of the dyspneic type, which began .slowly, 
increased in rale and depth and thou became very weak, although nmre 
rapid; they varied in rate between one and 14 per mijiute. These re- 
spiratory efforts resulted in aspiration of amniotic fluid, containing 
meconium which had been ehunied by the initial struggling and squirm- 
ing of the fetuses when the clamps were applied to the a'csscIs. 
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ployed. Twelve others, including 5 prematures, responded to the resus- 
citation but died before learning tests could be given them. Causes of 
death were (1) cyanosis and respiratory failure Avithin a few hours 
(one developed pneumothorax); (2) pulmonary hemorrhages leading 
to death at eleven hours in one, and on the third day in another; (3) 
liemorrhagic lungs and stomach, bronchus plugged wdth meconium, and 
neural symptoms of complete spinal transection leading to death on the 
second day in one specimen; (4) unknown causes led to death on the 
fourth, sixth, and ninth days in three animals. 

Resuscitation Avas ineffectual in 11 full-term and tAvo premature 
fetuses. Inadequate time Avas giAmn to it in four of these animals; 
accidents, such as pneumothorax and fracture of the trachea, occurred 
in four; and the bronchial tree had been plugged Aidth aspirated meco- 
nium Avhich preAmiited inflation of the lungs in one specimen. 

Avas prolonged be3’’ond the point of cardiac recovery in four ot e 
animals including the three large, possible post-mature fetuses a\i 
unusually short survival times. 

These results demonstrated the efficacy of positive inflation of the 
lungs Avith oxygen in the fetus Avhose respiratory center Avas tem;^ 
rarily paralyzed and somatic musculature Avas in a state of atonia. o 
long as effectual heart action persisted resuscitation of this type a 
a good chance of being successful. If we consider only the cases m 
Avhich a true anoxic apnea with pallor, bradycardia and 
existed, resusitation Avas accomplished in 71 per cent; and most f 
failures Avere due to faulty technique. On the other 
positive limg inflation resuscitation Avas successful in not one ms • 
Those animals Avhich survived did so because' a true ' 

not been reached before the specimens were delivered. The ri « 
for quickly bringing oxygen to the blood in asphyxia pa i a ca 


ovGrstrossGd j 

Effect of Anoxia on Body Weight.-Manj of the neAvbom 
guinea pigs lost more Aveight in the first three days » ® 

litter mate controls. This Avas especially marked in th 
hibited marked persistent symptoms of brain damage. ° 

averages for the entire series were lower for the Resuscitate g 
than for their controls throughout the first four ^-eeks of ^ 
pigs born naturally, lost less Aveight immediately aftei bi 
uLd Ugher average weights throaghoat the Srst tar v^hs to ^ 
either the resusitated animals or their litter mates. 
of this may be that all the animals delivered by ^^food in 

reared by foster mothers. Cole- has ^^/have not 

the placental circuit leads to abnormal weight loss, but 

been able to confirm this in man.- 

Cardiac Recovery After Anoxia.-Admmistvation 
gen containing 10 per cent carbon dmxide led to 
almost immediately. An increase in rate aiic s i e o 
could be detected after inflating the lungs two or three 
of the animals. If this was not manifested AVithin three minutes. 
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Anoxia induced by clamping uterine or umbilical vessels produced 
the characteristic picture of asphyxia pallida; namely, apnea, brady- 
cardia, atonia, relaxation of the anal sphincter and cold pale skin. The 
blood vessels in the skin were never dilated but those in the deep parts 
of the body Avere. Occasionally in the largest fetuses, the neck Amins 
Avere engorged Avith blood. Usually, hoAveAmr, it Avas the Amscular bed 
of the brain, A'iseera and placenta that appeared congested. This con- 
dition Avas often noted in those animals Avhich failed to respond to 
resuscitation. It Avould seem that the fetuses bled into the Ausceral 
capillary beds in profound states of anoxia. WebeU^ reported this in 
human infants. 

Recovery and Eurvival of Controls and Experimental Animals . — 
Ninety guinea pigs Avere deliAmred Avithout general anesthesia to serve 
as controls. TavcIvc Avere premature (63 to 65 days) and 78 Avere full- 
term births (66 to 67 days). SeAmnty-fiAm of the full-term animals 
INed throughout the experimental period and the period of the learn- 
ing tests, or Avere healthy young animals, killed, and presei’Amd aaOicu 
their experimental litter mates died; only one of these shoAved any 
tendency to dcAmlop cyanosis in the neonatal period and this Avas tran- 
sient. One full-term control animal died on the fourth day Avhen its 
mother and litter mates likeAvise died of undetermined cause. Tavo full- 
term guinea pigs Avere runts, Aveighing only 41 and 53 Gm. Both de- 
Amloped cyanosis and died shortly after birth (one of them had a con- 
genital atresia of the urethra Avith a distended bladder occupying more 
than one-half of the abdominal cavity). 

Eleven of the 12 premature controls shoAved respiratory difficulties 
after birth and 10 of them died or Avere killed shortly after birth or 
Avithin the first Aveek. The relation of prematurity to cyanotic tend- 
encies Avas thus strikingly demonstrated. 

Fifty-eight guinea pigs Avere rendered anoxemic only until intra- 
uterine respirator}" movements ceased or had become very AAmak. (a) 
Eighteen, including one premature, recovered completely after mani- 
festing Amrious symptoms of anoxia and cyanosis, (b) Four surAuved 
a short time; tAvo of these Avere premature births. The causes of death 
AA'ere determined to be the folloAving : Tavo died in an hour or less be- 
cause the lungs failed to fill adequately Avith air. One died on the 
fourth day of unknoAvn cause. The other died on the seventh day in 
a fit of epileptiform convulsions, (c) Thirty-six, including 7 premature 
animals, failed to breathe after delivery, or they gave only one or tAvo 
feelile gasps. Various techniques Avere tried to resuscitate them, in- 
cluding mechanical and electrical stimulation, infections of sodium 
cyanide, coramine and alpha lobeline solutions. Avithout success. All 
Avero flaccid and pallid or cyanotic. AVe are certain that many if not 
liavc rospoiidod to oxygen liad proper measures I)oon taken 
to inflate the lungs Avith it. 

Forly-fiA’o guijioa pigs Avcrc .snbjccfod to anoxia for periods of six 
nunutes to tAventy-one minutes until the heartbeats became Aveak and 
sloAv or could no longer be felt. Twenty, including 3 prematures, re- 
covered completely Avhen resuscitation by ]msitivc inflation of the lungs 
AATth oxygen or oxygen containing 10 per cent carbon dioxide aa'os cm- 
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Jn scvci'jil c'xpci’iiiioiits witli prein;iliir(! niiiiuals, it was observed that 
the control specimens ■tendof] In ])cuoine cyanotic in tlie course ol the 
first few lioni's altliongli tlieir asphyxiated litter mates, resuscitated by 
positive inflation of tlie lungs, had no difficulty. This may have been 
due to the forced oirening of alveoli in the lungs of the latter. 

hailure of the lungs to become opened by gentle inflation was ob- 
served in a few instances. This Avas dire to aspiration of meconium 
which plugged the bronchial tree during intrauterine respiratory ef- 
forts induced by the anoxia. Similar conditions in the human being 
at birth haim been adequately described by Farber and "Wilson.^® In 
vieiv of such evidence as the lattei’ investigators present, it is impos- 
sible to avoid the conclusion that aspiration of the contents of the 
amniotic sac is a pathologic phenomenon ranking among the gravest 
consequences of anoxia. 


Neurologic Symptoms After Resuscitation. — ^All experimental animals 
including those in ivliieh a stale of anoxic apnea had not been reached 
exhibited .symiotoms of neiu'al damage for shorter or longer periods 
after birth. In a very general way the more severe the anoxia, the 
more marked Avere the signs of brain injury. IIoAvever, numerous ex- 
ceptions to this rule Avere encountered. In some specimens Aidiose 
umbilical cords Avere clamped for only five to seven minutes, the symp- 
toms Avere as graA'^e as in others subject to fifteen to tiventy minutes 
of anoxia. Conversely a fcAv of the severely anoxemic guinea pigs 
recoAmred completely’’ Avithin a brief period of time. Thus the relation 
betAveen duration of anoxia and degree of damage to the neiwous sys- 
tem Avas less close than one might expect. Not only the degree of iiijnry 
but also its site varied from experiment to experiment. The effect of 


anoxia appeared to be fortuitous and unpredictable. 

All the specimens Avhich had been rendered anoxic shoAved motor 
Aveakness and tremors. They Avere unable to get onto their feet during 
the first hour or more after respiration had been established. Usually 
they held the head to one side as though suffering from unilateia 
A^estibular injury. They rarely cried. The animals appeared to be 
unaware of their surroundings and did not respond to bright flashes 
of light or loud sounds. These symptoms often subsided Avithin an 
hour and some of the animals soon appeared to be normal in all re- 


spects. In contrast, the 90 controls righted themselves in a fev^ min- 
utes, cried and Avere very alert, althougli many AA’ere slightly tremulous 


and Aveak from a feAv minutes to an hour. 


Pronounced and persistent symiptoms resulted in 40 of the experi- 
mental animals. Loss of motor control of limbs and other parts of t le 
body was a frequent sequel of anoxia. In some this flaccid paralysis 
lasted but a ferv hours ; others retained it for days or until death. Loss 
of control of the hind limbs Avas commonly observed but the forehm s 
Avere never greatly affected. Usually the hind limb paralysis Avas par- 
tial but in one instance a picture of complete spinal transection Avas 
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prognosis was grave. Usually tlie heart rate doubled or tripled within 
two minutes and in five minutes it had usually attained a rate approxi- 
mately equal to the average rate observed before anoxia was begun. 
This rate, averaging 167 beats per minute, was maintained with minor 
fluctuations for fifteen to forty-five minutes, when an acceleration to 
193 per minute occurred. This acceleration coincided mth certain other 
changes, namely, appearance of visceral movements, passage of urine, 
muscular twitches, and a change in the shape of the chest during expi- 
ration which was related to the appearance of muscle tonus. Another 
acceleration of the heart occurred at or just before the animals began 
to breathe. At this time the average rate increased further to 228 per 
minute, about that of nonasphyxiated newborn guinea pigs. The ap- 
pearance and improvement of muscle tonus probably had much to do 
with re-establishment of normal distribution and flow of blood. We 
believe that the accelerations in heart rate occurred as a result of im- 
provement of the venopressor mechanism.’^ 

Respiratory Recovery After Anoxia . — Respiratory responses began 
fifteen to eighty minutes after resuscitation was started and their na- 
ture varied with the gas used. With oxygen alone, respirations usually 
did not begin spontaneously but started after the nervous system had 
recovered sufficiently to allow afferent impulses to affect the respira- 
tory center.^® Inflation of thq lungs and compression of the chest at 
that time led to respiratory reflexes. The inflation response could be 
induced as readily with pure nitrogen as with oxygen. The animals 
appeared to be acapneie and artificial respiration had to be continued 
with oxygen until a high degree of somatic activity had appeared, i.e., 
until the respiratory center began to discharge spontaneously, before 
they would breathe unaided. When oxygen containing 10 per cent 
carbon dioxide was substituted for oxygen alone during this period, 
spontaneous respirations ensued immediately. 

When 10 per cent carbon dioxide was employed throughout artificial 
respiration, spontaneous respiration was established sooner than when 
oxygen was used alone. Many of the animals began to breathe before 
afferent stimuli elicited any responses, either respiratory or of other 
nattire. Acapnea could not have existed in these specimens. No dele- 
terious effects of the carbon dioxide were observed. In fact a greater 
number of animals recovered after resuscitation with the oxygen and 
carbon dioxide than after oxygen alone had been used. The fear of 
giving low concentrations of carbon dioxide to infants requiring re.sus- 
citation lest insult be added to injury already caused by metabolic 
carbon dioxide excess appears to be ungrounded. The actual blood 
content of carbon dioxide is low in neonatal asphyxia, loo low jierliaps 
for the respiratory center to respond to it, but it does re.spond when 
the level of the gas is raised. The re.sponsivene.<:s of the respiratory 
center to carbon dioxide is decreased or abolished when certain types 
of narcosis have been employed.’’' 
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have suffered some visual defects for they seemed to he unaware of 
their surroundings and would walk into objects as though blind. Ves- 
tibular disturbances have been mentioned; thej'^ persisted for only short 

peiiods of time as a rule but several animals Avere affected for as long 
as a week. 

Somnolence Avas obseiwed in some of the experiments. The animals 
closed their eyes (a phenomenon rarely obseiwed in normal animals) 
and lay quietly in the cage for many minutes at a time during the first 
day or more. They Avould go to .sleep Avhile standing, the head AA'Oiild 
drop and they Avould topple over before aAvakening. Reduced acthity 
levels Avere encountered several Aveeks after birth. 

Alieraiions in Behavior hy Anoxia. — The behavior of the young con- 
trol animals Avas much like that of normal adult guinea pigs. They 
Avere ncA’^er a feeding problem for they sought out the nipple readily 
and nibbled on solid food in a fcAv days. They Avere alert and acutely 
sensitiAm to sound and moAmment in the eiiAdronment. When disturbed 
they became startled and scurried about. The control animals aA^oided 
capture Avith dexterity’' and struggled aetiA’ely Avhen finally picked up. 
Even AA’hen they had become accustomed to handling they Avere tense 
and held themselves in readiness to escape the instant they Avere re- 
leased. When introduced for the first time into a simple animal maze 
or Avhen given a difficult problem to solve after they had become accus- 
tomed to the maze, they became frustrated. After initial periods of 
frantic scurrying they^ began to A’-oealize shrilly and sat shuddering in 
corners ; no amount of gentle prodding or pushing could start them on 
their Avay. Urination and defecation Avere common reactions under 
such situations. 

The litter mates Avhich had been subjected to marked anoxia on the 
other hand Avere little disturbed by changes in eiiA’ironment. They sat 
apart from the rest of the litter and did not scurry for shelter Avhen 
the experimenter reached into the cage. They Avere quite docile and 
relaxed when picked up and did not struggle or seek to escape Avhen 
released. They seemed impervious to loud sounds and intense light. 
Some animals Avere less aware of their surroundings than others, bump- 
ing their heads against the cage AA’alls or other obstacles. Many of 
these animals needed to be bottle fed, and in contrast to the controls, 
drank coav’s milk avidly. The experimental animals Avere much less 
disturbed by the maze or problem box situation than the controls al- 
though they made more errors in reaching a solution. Position habits 
and stereotyped responses Avere common in learning situations. 

Effect of Anoxia on Subsequent Learning . — Only a few attempts have 
been made to investigate learning ability in the guinea pig, and the 
methods of approach vary Avidely.^^'-® If one compares the findings 
of Riess^® and Fjeld-" who subjected different species to the same 
learning situation, the guinea pig rates Ioav in its limitation of learning 
ability as compared to the rat, eat, and monkey. While it makes con- 
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seen. This iuvulvccl loss oi‘ sensation as well as motor control of both 
hind limbs and the bladder emptied only on manual comi^rcssion. 

Decerebrate states were observed in many of the animals after respi- 
ration had been established. Spasticitj^ was more prevalent and more 
marked in the fore- than in the hind limbs; it was sometimes accom- 
panied bj’' opisthotonos. In several instances the limbs became ex- 
tremely stiff and coidd easily bear the animal’s body weight without 
flexing. Recovery was more rapid as a rule than in cases of flaccid 
paralysis. 

Control of other muscle groups was sometimes impaired. Paralysis 
of extraoeular muscles, facial motor weakness, and some loss of con- 
trol over the tongue and pharjmgeal muscles, as shown by regurgita- 
tion of milk through the nose, oecitrred. Many of the animals failed 
to vocalize although a few cried all the time. 

Persistent tremors and convulsive twitching were conunon symptoms 
of anoxic damage. In some animals, the facial as well as the limb mus- 
cles ^vere involved. Rhythmical running movements occurred in the 
early phase of recovering from anoxia in many instances. In a few, 
locomotion subsequently became convulsive, the guinea pigs lunging 
forward with each attempt to I'un. Incoordination of the muscular 
effort Avas observed in nearly all animals. Ataxia frequently persisted 
for several days. Epileptiform convulsions were encountered in tAvo 
animals but may haAre been more preAmlent than this, for the specimens 
Avere not kept under constant observation. 

Recovery from impairment of motor functions Avas highly Amriable. 
Usually it seemed to be complete in a feAv days or a Aveek. Some ani- 
mals remained partially paralyzed until death. Incoordination, diffi- 
culty ill righting, difficulty in maintaining balance and spasticity of 
the limbs persisted in a feAv indiAuduals. 

Sensory functions appeared to be affected in varying degree after 
anoxia at birth. During the early 'hours after resuscitation hyper- 
esthesia AA'as observed. Many animals responded sharply even to light 
tactile stimuli. AVhen they Avere quiet, touehing the nose, limbs or 
body often led to convulsions or fils of running movements. The ex- 
treme irritability usually subsided in an hour or Iavo. By the second 
day many guinea pigs exhibited impairment of sensation. Tliej* Avere 
less responsive to tactile and painful stimuli than their litter mates. 
Some appeared to have lost cutaneous sensations to a marked degree. 
Appreciation of pain seemed to be permanently dulled. 

Hearing and vision may have been affected, although it Avas usually 
impossible to be certain of this. [Most of the asphyxiated animals lost 
the startle response to sharp sounds. This loss Avas quite persistent. 
After an animal had recovered its other faculties so completely that 
by inspection it could not be distinguished from the control, it Avas 
sometimes possible to observe a marked difference betAveen the Iavo 
siiecimcns in their response to sharp sounds. A icav guinea pigs may 
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the blind alley happened to be. The operator obseryed the animal’s 
behavior from a di.'slanee by means of a large mirror hung from the 
ceiling. All exits and grids were operated by remote control so that 
the animals wore never distracted by the exi)erimenter’s presence ex- 
cept ivhen they ^vere put into the starting pen or taken from the exit, 
hloor plans of the maze were mimeographed, twenty on a sheet, and 
the exact progre.ss of each trial as seen in the mirror was charted. 
Time of a given run from start to finish Avas measured by a stop Avatch. 
All parts of the maze reeeiA’cd ef|ual illumination. The exit cages Avere 
darkened by painting the insides black and roofing them OA^er Avith 
hinged covers. 

Motivation depended chiefly xipon the animal’s dislike for the brightly- 
lighted and strange confines of the problem box and upon his sense of 
security AAdien bux’roAA'ing in the alfalfa of the darkened exit pen. The 
electric stimuli encouraged his tendency to escape from the problem 
box. If food Avas an attraction, the alfalfa lU'obably served as an addi- 
tional motivating factor. 


Tliirty littety of animals Avere run at tAvo to four Aveeks after deliv- 
ery. A fcAv litters Avere run at eight Aveeks. Because many of these 
animals were used in standardizing the test procedure, the results of 
only 18 litters Avill be considered in this report. In only a feAv of these 
litters did the test procedure Amry slightly from standard conditions. 
As a consequence, scores on each of the foiAr tests given AA’^ere expressed 
as percentages of the number of trials run. ’The four tests were given 
over three conseeutiA’-e days, 40 trials a day being the maximum num- 
ber giA'^en on any one day. Test 1 consisted of at least 50 trials in Avhich 
the blind alley and exit Avei’e changed every tenth trial. A few animals 
ran 60 trials. Test 2 foIIoAved Test 1 and consisted 'of at least 30 trials 
in AAhich the pathAvay was alternated every fifth trial. A fcAV animals 
ran 40 trials. In Test 3, of 20 trials’ duration, the situation AA'as re- 
A’-ersed eA'^ery other trial. In Test 4 the pathAvay Avas alternated m a 
chance sequence for 20 trials. This order of progression was lAsed be- 
cause it Avas found that normal animals Avere unable to relate the 
tion of the blind to the correct exit if the pathAvay Avas alternated 
3 situation) right from the staid of the experiment; even after 200 to 
250 trials they failed. Such a finding is not surprising Avhen_ one con- 
siders that it took Carr’s rats on the aAmrage 450 trials to attain a Ity® 
of 85 per cent proficiency in a simple alternation problem.^® _ The limits 
of learning ability are higher in the I’at than in the guinea pig. 


In each test Ave compared the control against its asphyxiated littei 
mate in respect to running time, percentage of correct responses (obvi- 
ously there are tAAm correct responses to be made in each trial, ^ one 
at the blind and one at the exits), percentage of trials run entirely 
correct, percentage of correct trials u^hich Avere run hesitantly, and 
percentage duplication of errors. 


In 10 of the 18 litters, the controls Avere definitely superior to then 
asphyxiated litter mates in that they made foAver errors, ran moi 
trials entirely correctly, and Avere lesyirone to duplicate emuij. O } 
in Test 1 Avas the running time significantly in favor of the eont 
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siderablc progress in simple mazes, tlie guinea pig does not solve 
mazes of a degree of difficulty tliat can be mastered by tlie rat. It is 
apparently much more plastic and variable than the rat in its attack 
upon simiile latches and other devices, the manipulation of which will 
lead to food sources or escape.--'-^® But it is much more irritable and 
distracted from its occupation tlian are the rat or cat by extraneous 
noises.'® 

In order to compare the learning ability of the control pigs with that 
of tlieir asphyxiated litter mates, we constructed a simple maze in 
wiiieh the pathway could be alternated to make the learning situation 
progressively more difficult. The animals entered the problem box 
(Fig. 1) from a starting pen, the door of which could be opened by 
remote control by the operator. A grid in the floor of this pen was 
used to give the animals a faradic stimulus during the initial trials if 



Pig. 1 — A diagram illustrating the maze used for learning tests. The arrows indi- 
cate the correct pathway run by tlie animal from the starting box, passing the blind 
alley to the darkened exit box. 


they persisted in remaining there. Twenty inches from the pen door 
tAvo alleys led to the tAVO exits. One alley Avas a blind, and across the 
floor of each Avas another grid. The animal was again stimulated if it 
entered the blind alley. The entrance to each exit Avas narrowed by a 
T-shaped partition (Fig. 1). Each exit had a sliding glass panel for a 
door Avhich led to a dark cage containing a nest of di'y alfalfa. Only 
the exit behind the blind alley Avas open at any time. A grid had 
to be crossed again at each exit and an animal selecting the wrong 
exit Avas promptly stimulated. The blind alley could be shifted 
readily to block the opposite runway; the glass panel behind it Avas 
then raised to make the proper exit and the other panel Avas closed. 
The object Avas to have the animals make the association that the cor- 
rect exit was ahvays behind the blind alley no matter on AAffiich side 
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tliat these tests weve run two, four, and in some instances, eight weeks 
after operation. At tliese times, it was impossible by mere observation 
alone to detect overt differences in behavior between these asphyxiated 
animals and their litter mates, or between them and any other normal 
guinea pig in the animal colony. 

Table I. Patiiolooic Eeport 


EXPER. 

NO. 

ANI- 

JIAL 

NO. 

ANOXIA 

MIN. SEC. 

DAY OP 
DEATH 

EVIDENCE OP DAMAGE 

47:40 

O 

o 

5 30 

46 

.Slight cell loss in pyramidal and ganglionic 
layers of cortex? Possible loss of 
Purkinje cells of cerebellum 

15:41 

1 

2 

0 0 

6 0 

43 

43 

Normal control brain 

No patliolog 3 '? 

9:41 

1 

2 

1 0 0 

7 10 

84 

84 

Normal control brain 

Pathologj' questionable; slight atrophy? 

4G:.S9 

1 

2 

3 

0 0 

7 30 

7 55 

30 

36 

36 

Normal control brain . 

Slight cell loss in pyramidal and ganglionic 
laj'Crs of cortex? 

Slight atrophy of frontal lobe irith cell loss 
in ventral part . 

6:41 

1 

3 

0 0 

7 45 

34 

34 

Normal control brain y 

Slight cell loss in pyramidal and ganglionic 
lavers of cortex? 

83:41 

3 

11 30 

2 

1 

Marked early disseminated necrosis ot brain 
and cord; chromatolysis; edema; smaii 
hemorrhages, especially in hippocampus, 
ventricular enlargement 

4:41 

1 

2 

0 0 

12 45 

14 

14 

Normal control brain nniartre- 

Atrophy with slight 
ment; especially in rostral 
thalamus and midbrain; devestation a — ^ 

18:42 

1 

2 

0 0 

14 - 0 

Va 

% 

Normal control brain o-hout 

Petechial hemorrhages scattered tliroug 

brain — - 

1741 :B 

1 

2 

3 


43 

43 

2 

Normal control 'Brain iivtier- 

Marked generalized p-^ing 

chromatic, pyknotic cells, pial , p„in. 

Disseminated necrosis; chromatolysis g 
ning — 

53:40 


0 0 

15 54 

32 

32 

Normal control brain en- 

' Generalized atrophy with ventricular 
largement; slight cell loss ^ 

52:41 


16 30 

1 

Beginning disseminated iuui oi ^ 

■trontri Pillar enlargement; slight — 

37:42 

3 

17 0 

23 

Glial scars; slight cell loss “ W 

and ganglionic layers of_cortexA 

45:42 

1 1 
2 

0 0 

17 19 

5 • 

5 

Normal control brain damage; 

Glial proliferation; pyramidal cell damag 
ventricular enlargement — 

56:42 

1 

2 

0 0 

17 30 

9 

9 

Normal control brain - 

Cortical atrophy mth and 

ramidal cells; gliosis 
specific foci in substantia nigra, sng 
ventricular enlargement — 

76:41 

1 

2 

“o 0^ 

21 0 

3 

3 

Normal control brain _ ...on+ripular en- 

Early disseminated hecrosis, ventricm^ 
largement; hemorrhages in , . 

tex. mesencephalon, medulla o S 
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III two other litters the dilVerenee in porrorinanee was only slightly in 
favor of the controls and in six litters Ihe diffci’cnces were reversed in 
favor of the asphyxiaied animals. It is pi'ohahly significant that in 
these last six litters the duration of asi)hyxiatiou had been short (three 
to five minutes) in five cases. The asphyxiated animal in the sixth 
pair had no litter mate but was run against a control animal of the 
same age which likewise had no litter mate. The performance of this 
particular control for some unknown reason was the poorest of all ani- 
mals tested, controls and asphj'xiated animals included. 

There was little difference in the hesitancy scores in the majority of 
instances. This may be explained by comparing the behavior of the 
two groups in the learning situation. The controls were more alert 
and irritable and tended to “freeze'’ at the slightest extraneous noise 
particularly during the first 30 or 40 trials. They were more aware 
of the strangeness of the problem situation than their more asphyxiated 
litter mates. The asphyxiated pigs tended to i-epeat errors more than 
the controls. TJiat is, in a given trial tliey continued to re-enter the 
blind allej' or wrong exit several limes in spite of the faradie stimuli 
they received. They seemed on the Avhole less disturbed by sixch pun- 
ishment than their controls. 

Kepetition of errors in this xvay led to the development of a stereo- 
typed pattern of behaviovr. ^Yhcn correct runs were eventually made, 
the animal hesitated in front of the blind and the wrong exit each time 
before selecting the alternate correct pathway. Because of these two 
different factors, distractibility and stereotyped response, the hesitancy 
scores in general tended to equate as did the time score. 

The controls on the other hand were much more plastic and variable 
in their selection of a patlnvay and in the manner in which they trav- 
ersed the maze in consecutive trials. When blocked they readily tried 
other routes. Such adaptibility and variability in response was ob- 
served in the normal guinea pig under otlxer experimental learning 
situations.-^'^® In this respect they were more pliable than normal rats. 
It is interesting to note Mair's’®’ finding of an increase in stereotyped 
behavior in rats after cortical lesions experimentally induced by ther- 
mocautery. Chang and Liu®‘ have reported that ligation of the two 
common carotids in rats led to an increase in errors and running time 
over their own previous scores in the maze situation. The sho.ck of 
operation was ruled out, in that another series of animals operated but 
without ligatioir of the vessels showed no change in performance. 
These authors apparently failed to appreciate the fact that they were 
dealing with affects of anoxia. However I. C. Wen®’^ who carried out 
the histologic study of these brains, found no evidence of degeneration 
of nervous tissue. 

In general, then, we can say that the asphyxiated animal tends to 
make more errors, tends to duplicate the same ei'ror in a given trial, 
and becomes much more stereotyped in his responses, even Avhen the 3 ’^ 
are correct, than does his litter mate control. It should be recalled 
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minutes after the cessation of intrautei-ine respiratory efforts, and re- 
suscitation in this “I'oup was dclajmcl until the fetal heartbeat was 
weak and often too feeble to palpate. Anoxia thus induced led to the 
characteristic picture of as])hyxia jiallida; namely, apnea, bradycardia, 
atonia, cold pale skin, and dilation of the Ausceral capillary beds. 

The only effective inethod of resuscitating’ such apneic fetuses was 
to inflate the lungs rhytliiuieally and gentlj^ wdth oxygen or with 
oxygen containing ]0 per cent carbon dioxide. Respiration was estab- 
lished sooner with the gas mixture than with oxygen alone. All efforts 
to revive fetuses ))y meebanieal or electrical stimulation or by the 
injection of respiratory stimulants proAmd iiieffeetual. 

The behavior of resuscitated animals was compared with that of their 
litter mate controls until overt differences were no longer noticeable. 
The animals were then subjected to a modifled maze situation in order 
to discover iDOSsible impairment of learning ability resulting from 
anoxial damage to the central nervous system. When all observations 
and tests were completed, the brains of the experimental animals and 
their controls were removed and prepared for histologic study. . 

The following statements summarize the results of experimentally 
induced asphyxia neonatorum in guinea pigs: 


1. Respiratory movements in utero continued longer after clamping 
the uterine arteries than the umbilical cord. This finding is related to 
the total volume of oxygenated blood available to the fetus; there is a 
placental reserve when the uterine vessels are clamped. 

2. Within two minutes after clamping the uterine or umbilical ves- 

sels the heart slowed to half its normal rate. The heart could be pal- 
pated for twelve to fifteen minutes after clamping but grew progres- 
sively weaker and slower' with prolonged anoxia. When oxygen or 
oxygen-carbon dioxide were administered, there was an immediate 
return in strength and rate of the heart. Acceleration from this PO}Jl 
on was not gradual but saltatory, further increments coinciding wi 
the appearance of visceral movements, urine passage, muscular twitcn- 
ing, improvement of thoracic tonus and finally a last increase as 
breathing began. _ . ^ « 

3. It required fifteen to eighty minutes to resuscitate apneie fetuse 
but the nature of initial respiratory responses varied with the gas use 
Respirations did not begin spontaneously with oxygen alo:M until ^^tter 
the nervous system had recovered sufficiently to allow afferent vag 
and spinal impulses to affect the respiratory center reflexly. P® 
cent carbon in oxygen brought about a spontaneous response ot 
respiratory center sooner than oxygen alone, and before the cen 

could be made to respond reflexly. _ ^ i i vs 

4. Asphyxiated guinea pigs lost more weight in the first three caj 
of life than did their litter mate controls. Their weight average ovei 
the first four weeks also was lower than the average of contiois. 

5. All asphyxiated animals exhibited sjmiptoms of neural damage 

for shorter or longer periods after birth. The following p i 

were noted : (1) weakness and tremors; (2) delayed 

efforts to right: (3) flaccid paralysis, particularly of the hind h • 
and often lasting for several days; (4) .spastic paralysi.s. particula . 
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Pathology Induced hg Anoxia . — Gross pathology in the specimens 
which could not be resuscitated and those which lived but a short time 
has been mentioned. Aspiration of meconium in the amniotie fluid led 
to failure of the alveoli to expand with air. Overexpansion of the 
luugs with oxygen in resuscitation occasionally produced pneumo- 
thorax. Hemorrhages were sometimes encountered and were more 
commonly found in the lungs, liver, and other visceral organs than 
elsewhere. This was probably related to the gravitation of blood into 
the deeper organs in asphyxia pallida. In only one instance did we 
observe gross hemorrhage in the ei-anium. 

We were especially eoncei'ned with the changes inflicted upon the 
nervous system by anoxia. All the brains of control and experimental 
animals were preserved and are being sectioned serially. At present a 
preliminary report can be presented, but complete studies have been 
made on only IT specimens together with normal litter mates as con- 
trols. These are listed in Table I. 

It will be observed that the histopathology was slight or question- 
able in ’the six experimental animals Avhich had suffered less than eight 
minutes of anoxia. Definite pathologic findings were present in aU 
the rest. However, there is not a constant relationship between degrees 
of anoxia and brain damage. The animal asphyxiated for eleven and 
one-half minutes showed more profound brain lesions than any of the 
others. One asphyxiated for seventeen minutes was less damaged than 
several with shorter periods of anoxia. One cannot safely predict that 
a brief period of anoxia will fail to affect the infant nor that prolonged 
anoxia surely will lead to total destruction. 

The obvious conclusion to be reached from these preliminary histo- 
logic studies is ^that anoxia produced definitely demonstrable brain 
lesions in 65 per cent of the animals in question. The brains of control 
litter mates showed no pathology at all. More detailed consideration 
Avill be given to this aspect of the present study at a later time when all 
specimens have been prepared and examined. Five of the seventeen 
asphyxiated animals whose brains were studied had been subjected to 
the learning tests and four of them were poorer than their normal con- 
trols. All five showed pathologic changes in the central nervous sys- 
tem, although this was slight in one specimen. 

Summary 

By clamping either the uterine vessels or the umbilical cords, it was 
possible to induce intrauterine anoxia experimentally in guinea pig 
fetuses at or near term. Prior to this procedure the mother’s abdomen 
had been anesthetized locally and one fetus delivered to serve as a con- 
trol animal. Fifty-eight asphyxiated fetuses -were delivered as soon as 
intrauterine respiratory movements, induced by the anoxia, became 
weak or had just ceased. Forty-five other fetuses were delivered some 
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PLACENTAL TRANSMISSION OF SULFATHIAZOLE AND 
SULFADIAZINE AND ITS SIGNIFICANCE FOR 
FETAL CHEMOTHERAPY 

Harold Speert,^ JM.D., Baltimore, Md. 

(Fr07n ihe Department of Obstetrics and Gynecology, Washington 
University Medical School) 

I N THE management of infectious diseases complicating pregnancy it 
is rarely necessary to give separate consideration to the welfare o 
the fetus. The interests of the latter are usually best served by t esc 
methods of treatment which are aimed directly at the control oi era ica 
tion of the maternal disease. A notable exception to this geneia iza ion 
is found in the treatment of syphilis in pregnancy, for here considera 
of maternal factors, except in special circumstances, is distmc y se 
ondary to and occasionally at variance with the major objective, e 
prophylaxis. Most commonly little if any change in the statiis o 
maternal syphilitic infection occurs during pregnancy, whereas t 
to the fetus is paramount. A somewhat comparable con i 
the case of gonococcal infection of the lower genital tract. _ 

mother may herself undergo no significant change as ^ resul ± P 
nancy and labor, but all too frequently she inoculates J 
offspring with an organism which is still one of the ^935). 

blindness in children in this country (Berens, Kerby, and y, 

In instances such as these it behooves the obstetrician to 
coi^ideration to the specific prophylactio „p,.. 

Despite the gratifying reduction m the m“>dcP ® nitrate 

thalmia whieli has followed upon the routine con- 

into the eyes of the newborn, every large obstetric stances of 

fronted with an occasional case of this disease. Likewise 
severe intrapartum infection, although the mother 
toprovement following delivery, the fetim is ^'Tthe 

the infection aegnired in ntcro and often succumbs to it dm n 
— a.,..r s.v,e. a. a.ro ticcoa, n.s.mwra. tv™« 

Dayton, Ohio. 
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of forclimbs and accompanied by opistliotonos; (5) convulsive twitch- 
ing and rhythmical running movements; (6) epileptiform convulsions; 
(7) paralysis of extraocular muscles, facial motor weakness, and some 
loss of control over tongue and pharyngeal muscles; (8) early hyper- 
esthesia followed by hyposensitivtiy ; (9) somnolence and reduced 
activity levels: (10) perliaps some impairment of hearing and vision. 
The degree of ia.iury and its site varied from animal to animal in a 
fortuitous manner; there was no precise eorrelation between the dura- 
tion of anoxia and the severity of damage. 

6. Asphyxiated guinea pigs exhibited noticeable behardoral differ- 
ences Avhen compared with control animals during the first two Aveeks. 
In general they Avere not greatly distiu'bed by changes in their eiiAdron- 
raent. They became quite docile and Avere flaccid Avhen handled. Loud 
sounds did not elicit the normal stai'tle response. They did not respond 
briskly to faradie stimulation. Many of them presented feeding prob- 
lems and Avere Aveaned on coav’s milk, a food Avhich the controls refused 
to take. They Avere not as active as normal guinea pigs and Avere not 
as tense and irritable in learning situations. 

7. When confronted Avith a simple maze and alternation problem, the 
asphyxiated animals made more errors and duplicated the same errors 
more frequently than did their litter mate controls. EAmn in correct 
trials their behavior Avas remarkablj’- stereotyped and shoAved little of 
the plasticity and variation encountered in the responses of the con- 
trol animal. 

8. The central nervous system of 65 per cent of the experimental 
animals studied to date shoAved histopathologic changes. All control 
brains Avere normal and only questionable or slight pathologic findings 
could be seen in the remaining asphyxiated animals. Changes in the 
first fcAv days after anoxia had been induced included early dissemi- 
nated necrosis, edeirra, ehromatolysis, scattered petechial hemorrhages 
and enlargement of the A'entrieles. Glial proliferation appeared by fiAm 
days and Avas marked at nine days. In older specimens loss of nerAm 
cells led to local or generalized atrophy of the brain. Destruction of 
pyramidal cells in the cerebral cortex Avas obseiwed. Necrosis and 
atrophy Avere not ahvays related to hemorrhages. 
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them in respect to tlier{i])eutic efficacy, pluuun neology, and toxicity, so 
that jJicdictioDs cannot safely be made coneeimiug one compound on the 
basis of knowledge of Ihe others. Sulfanilamide, sulfapyridine, and 
sulfadiazine, for exainjile, diffuse freelj’’ into the cerebrospinal fluid, 
their concentration there approximating that in the blood; yet the pas- 
sage of sulfathiazole into the cerebrospinal fluid is very poor. Although 
sulfanilamide is found in greater coneentration in the red cells than in 
the blood plasma, the reverse is true of sulfapyridine, sulfathiazole, and 
sulfadiazine (Cooper, Gross, and Hagan, 1942; Ratish, Shaekman, and 
Bullowa, 1942). Data concerning placental transmission are limited 
at present to sulfanilamide. The present investigation was therefore 
undertaken to ascertain the permeability of the placenta to the cur- 
rently popular sulfonamide derivatives, sulfathiazole and sulfadiazine. 


Table I. Placental Transmission of Sulfathiazole Following Ingestion of 
Single 5 Gm. Dose During Labor 


PATIENT 

TIME 

IIOUKS: MINUTES 

1 SULFATHIAZOLE MG. PER CENT 

1 MATERNAL BLOOD 

fetal 

BLOOD 

FREE 

TOTAL 

FREE 

TOTAL 

I. G. 

1:00 

0 

0 

0 

0 

B. J. 

1:20 


0 

0 

0 

S. E. 

1:40 


0 

0 

0 

P. tv. 

3:40 

Trace 

Trace 

Trace 

Trace 

A. J. 

4:30 

Trace 

Trace 

Trace 

Trace 

C. S. 

5 :45 

1.1 


0.6 

0.9 

D. E. 

0:00 

2.1 


Trace 


M. E. 

11:00 

Trace 


Trace 



Observations 

A single oral dose of 5 Gm. of sulfathiazole was given during labor 
to a group of eight women. When delivery occurred, between one an 
eleven hours later, samples of maternal venous blood and fetal blood from 
the umbilical A'^ein Avere obtained, and sulfathiazole determinations pei- 
fonned (Bratton and Marshall, 1939). Results are shoAvn in Table • 
In an additional ease, 8 Gm. of the drug Avere administered in 
doses over a period of six hours. Determinations on blood obtained a_ 
the time of deliAmry revealed 3.4 mg. per cent and 2.5 mg. per cent o 
free sulfathiazole in the maternal and fetal blood, respeetiAmly, ^ 
trace of the conjugated form in each. In a tenth case, 5 Gm. ot tie 
drug Avere gwen in repeated doses beginning four and one-half hours lie- 
fore delivery. Sulfathiazole concentrations in the mateimal plasma an 
cord blood serum Avere 3.4 mg. per cent and 1.2 mg. per cent, respective a . 

As has already been pointed out in a study based in part on 
findings (Speert, 1942), absoi’ption of orally administered sulfonami e- 
is very poor during labor. The data in Table I shoAv that in onlj 
cases Avere measurable quantities of sulfathiazole detected in the m 
ternal blood. In the tAvo additional eases mentioned, small amounts 
the drug Avere also demonstimted. Although indicating the passage 
sulfathiazole across the placenta, these results Avere too meager 1 
maternal blood levels too Ioav to permit a statement of the quaiititai 
aspects of placental transmission. 
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earl}- neonatal period. Thus in eases of intrapartum infection, the out- 
look is much more serious for the infant than for the mother. Siemens 
(1918) has reported a fetal and neonatal mortality of 40 per cent, the 
figures of other authors ranging betAveen 18 and 61 per cent. 

The organisms Avhich are most frequently encountered in severe neo- 
natal infections, such as the hemolytic streptococcus, staphylococcus, and 
colon bacillus, are among the most responsive to sulfonamide treatment. 
The sulfonamide drugs, similarly, are highly effective against the gono- 
coccus and have been widely employed in tlie treatment of gonococcal 
ophthalmia (Wong, 1942). Therefore, if one is to re-examine these 
problems with the view of extending the scope of fetal prophylaxis and 
intrauterine therapy, it becomes profitable, indeed necessary, to inquire 
into some aspects of the pharmacology of the currently aA^ailable sul- 
fonamide drugs. Foremost among these problems is the question of 
placental transmission. Do the sulfonamide derivatives reach the fetus 
after their administration to the mother? If so, how soon and in Avhat 
relative concentration? How is the fetus most effectively treated in 
utero ? 

Sulfanilamide passes rapidly aci’oss the placenta into the blood stream 
of the fetus and into the amniotic fluid, following the ingestion of the 
drug by the mother. This fact was flrst demonstrated in rabbits by Lee, 
Anderson, and Chen in 1938. In independent experiments performed at 
about the same time, the rabbit placenta was found to be equally per- 
meable to the drug at various stages of pregnancy (Speert, unpublished). 
Similar findings have been demonstrated in the rat (Speert, 1940). A^ 
has been reported by Barker (1938), Speert (1938), and Digonnet 
(1939), the human placenta is likewise freely permeable to sulfanilamide, 
equilibrium betAveen mother and fetus being attained Avithin three to 
five hours after the institution of oral therapy. These data extended to 
the fetus the previously demonstrated fact that sulfanilamide distributes 
itself rather uniformly throughout the body and appears in approx- 
imately equal concentrations in the Amrious tissues and body fluids 
(Marshall, Emerson, and Cutting, 1937). 

So rapid have been the advances in bacterial chemotherapy during 
the past fcAv years that pharmacologic data have hardly kept abreast 
Avith the zealous clinical use of the ncAver sulfonamide derivatives. In- 
deed, no sooner has the pharmacology of a ncAv member of this group 
become well studied than this drug has found itself forced into the back- 
ground by a ncAver and better preparation. Such has been the story of 
sulfanilamide, sulfapjrridine, and sulfathiazole. It seems somewhat 
paradoxical that the most completely studied member of the sulfonamide 
group, namely sulfanilamide, is much less commonly used at present 
than its more popular but less Avell studied successors, sulfathiazole and 
sulfadiazine. 

Despite many basic pomts of similarity among all members of the 
sulfonamide famiV, sufficientlj'' numerous are essential differences among 
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Table III. Placental Tkan.smission op Sulfadiazine Following Ingestion of 
Single 5 Gsi. Dose Duiung Labor 



■WF.TGTTT* 

TIME 

1 SULFADIAZINE (FREE) JIG. PER CENT 

patient 

KG. 

HOURS: MIN- 

MATERNAJj 

PETAL 

AMNIOTIC 



UTES 

blood 

blood 

FLUID 

iij. M. 

75 


1.3 

0.8 


K. K. 



2.8 

2.3 1 

0.7 

W. 0. 

(ii 

2:30 

1.1 


0.1 

S. H. 

73 1 

4:30 

0.9 


LO 

L. G. 

71 1 

•J :.'50 

0.7 

0.5 1 



To anotlier series of 11 jiaticiits 5 Gm. of the soluble sodium sulfa- 
diazine were therefore adininislercd intravenously at intervals varying 
between thirty minutes and eight and one-half hours before delivery. 
This resulted in an immediate maternal blood concentration exceeding 
20 mg. per cent, Avith a fetal blood level of about 10 mg. per cent Avithin 
thirty minutes (Table IV). The drug disappeared A'^ery slowty from the 
maternal blood during the next eiglit hours, yet the sulfadiazine re- 
mained at a fairly constant leAml in the fetal blood during this period. 
Equilibrium betAveen the two blood streams Avith respect to sulfadiazine 
Avas attained Avithin tAvo and three-fourths hours. 

It is interesting to note that the concentrations of sulfadiazine in the 
cord blood Avere consistently higher than those of sulfathiazole following 
the administration of equal doses of the Iavo sodium salts. As was found 
Avith sulfathiazole, sulfadiazine also passed into the amniotic fluid but 
Avas usually found there in smaller concentrations than in tlie fetal blood. 
The failure of the sulfadiazine concentration in the amniotic fluid to 
exceed that in the fetal lilood may be due to the sloAver excretion of tins 
drug by the fetal kidneys. 


Table IV. Placental Transjiission op Sulfadiazine Folloawng Inteaa'ENous 
Injection of 5 Gm. of the Sodium Salt During Labor 


PATIENT 

WEIGHT 

KG. 

TIME 

HOURS ’.min- 
utes 

SULFADIAZIl 

MATERNAL 

BLOOD 

SIE (free) JI< 
FETAL 
BLOOD 

3. PER CENT 

amniotic 

fluid 

G.M. 

54 

0:30 

20.8 

9.7 

l.ij 

L. H. 

5C 

0:30 

20.1 

11.5 

0.6 

A.B. 

7G 

1:00 

13.9 

8.9 

0.6 

D. H. 

64 

1:00 

13.5 

11.8 

1.5 

AU P. 

59 

1:00 

14.8 

9.4 

4.4 

M. A. 

60 

2:45 

11.7 

11.6 

5.7 

B. G. 

67 

4:00 

9.8 

10.6 

' 3.4 

J. T. 

60 

4:45 

12.5 

11.1 


E. B. 

88 

6:40 

10.9 

11.0 

6.9 

V.D. 

87 

7:00 

6.5 

S.O 

8.0 

K. S. 

64 

8:30 

9.1 

8.4 

7.^ 


Comment 

The present study has demonstrated the liuman placenta at term to be 
freely permeable to sulfathiazole and sulfadiazine, as has been esla i 
lished previously for sulfanilamide. 

PolloAving the intravenous injection of a single dose of sodium sulfa- 
thiazole or sodium sulfadiazine during labor, equilibrium betAA’-een ma- 
ternal and fetal blood Avith respect to these compounds was establislie 
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Sodium sulfathiazole, because of its ready solubility, can be admin- 
istered intravenously. Immediately following the injection of 5 Gm. 
of this compound (100 c.c. of a 5 per cent solution in sterile distilled 
water), a blood concentration of approximately 20 mg. per cent is estab- 
lished. Since this mode of administration seemed well adapted to the 
study of placental transmission, a group of seven additional patients 
were so treated during labor, at intervals ranging between fifteen min- 
utes and sixteen hours before delivery. In addition to maternal and 
cord blood, amniotic fluid was also analyzed for its sulfathiazole content. 
Ample amounts of amniotic fluid could usuallj^ be collected in the gush 
which follows immediately upon the heels of the infant. Contamination 
with blood was minimal, Init moderate amounts of vernix and meconium 
were often present. These Avere remoA’^ed by filtration and centrifuging. 
The turbid supernatant fluid Avas then precipitated and incubated at 
37° C. for thirty minutes, during Avhieh time it became sufficiently clear 
to permit analysis after filtration. In instances Avhere the fetal head Avas 
engaged and a bag of forcAvatcrs AA'as present, the sulfathiazole con- 
centi'ation of the amniotic fluid in the latter Avas appreciably loAver than 
that contained in the fundus. The data therefore represent analyses 
of only the fluid AAdiieh folloAved delivery of the infant. Results are 
shoAATi in Table II. 

Table II. Placental Tbansmission of StjLFATHiAzoi.E Folloaving Intraatinous 
Injection of 5 Gm. of the Sodium Salt During Labor 


PATIENT 

aveigiit 

KG. 

1 TIME 

HOURS : MIN- 
UTES 

1 SULFATHIAZOLE (FREE) MG. PER CENT 

MATERNAL 

BLOOD 

FETAL 

BLOOD 

AMNIOTIC 

FLUID 

E. P. 

60 

0:15 

20.7 

0.6 


E. J. 

61 

1:00 

11.1 

5.6 

2.6 

A. B. 

54 

2:40 

6.8 

7.0 

1.8 

E.I?. 

77 

3:30 

10.0 

7.6 

3.8 

A. E. 

80 

0:15 

5.2 

5.1 

7.1 

J.W 

01 

13:00 

2.4 

3.0 

3.6 

E.B. 

68 

16:00 

1.3 

1 1.8 

2.6 


Sulfathiazole appeared in the fetal blood almost immediately after ad- 
ministration of the sodium salt to the mother. Within fifteen minutes, 
a concentration of 5.6 mg. per cent Avas present. Despite the decline in 
the maternal blood level during the next six hours, little Amriation Avas 
observed in the cord blood concentrations. Equilibrium betAveen the tAvo 
blood streams AAuth regard to sulfathiazole appeared to be attained within 
about tAvo and one-half hours. The drug Avas also present in the amniotic 
fluid, appearing there in smaller amounts tlian in the fetal or maternal 
blood until about six hours after administration. Thereafter the sulfa- 
thiazole concentration in the amniotic fluid consistently exceeded that 
present in either the fetus or mother. This Avas probablj’- due to ex- 
cretion of the drug into the amniotic fluid by the fetal Iddneys. 

In an attempt to obtain parallel data concerning the transfer of sulfa- 
diazine from mother to fetus, a series of 5 patients Avere given a single 
oral dose of 5 Gm. of the drug during labor. Delivery occurred in each 
instance betAveen tAvo hours and four liours and fifty minutes later, 
^lalyses of cord blood and amniotic fluid revealed the passage of the 
drug to the fetus (Talile III). Here also, hoAvever, as in the case of the 
patients receiving sulfathiazole by mouth during labor, absorption Avas 
poor and the maternal blood levels very Ioav, resulting in correspondingly 
loAv sulfadiazine concentrations in the fetal circulation. 
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to clelivei'v would seem indicated as a prophylactic measure against tlie 
development of gonococcal ophthalmia in the newborn. Such a pro- 
cedure might be compared to the addition of a bactericidal concentra- 
tion of a sulfonamide to a culture medium prior to its inoculation with 
the gonococcus. In addition to the lesser degree of toxicity of sulfa- 
diazine, this drug has the further advantage over sulfathiazole of pro- 
ducing a higlier and better .sustained blood level in the fetus after ad- 
ministration of the .sodium salt to the mother. We have found maternal 
blood concentrations of approximately 10 mg. per cent as long as twelve 
hours after tlie intravenous admini.stration -of a single 5 6m. dose of 
sodium sulfadiazine to pregnant women of average weight. 

The infants in this study all appeai’ed perfectly normal at birth. 
There was no suggestion during their neonatal course that the single dose 
of sulfonamide received in utero had in anj'^ way affected their develop- 
ment.- Under the exaggerated conditions of animal experiments, how- 
ever’, sulfanilamide has been charged with causing an increased neonatal 
mortality in rabbits (Adair, Hesscltine, and Hae, 1938). Wlien admin- 
istered in large doses to rats tln’oughout pregnancy, an increased intra- 
uterine and postnatal mortality, decreased litter size, and diminished 
bir’tli weight resulted (Speert, 1940). In addition, a most striking 
effect of sulfanilamide therap.y was the selective stunting of gro-wth 
among the offspring, many runts resulting. The only patient in whom 
we have had the opportunity to observe the effects of prolonged sulfa- 
nilamide medication during pregnancy received this drug throughout 
the entire last trimester because of a chronic meningitis of undeteimine 
etiology. The concentration of the free drug in the blood ranged between 
2.4 and 4.5 mg. per cent. Spontaneous labor and delivery ensued thiee 
days beyond the expected date of confinement, wdth the bii’th of a living 
infant weighing only 2,110 Gm. Despite its lo\v birth weight, this 
gave evidence of being mature b 3 '^ all otlier criteria, including the ooc 
picture, serum proteins, and roentgenologic studies of the ossification 
centers. In a recent report, Heckel (1941) has also pi’esented evidence 
of possible fetal injury resulting from sulfanilamide therapy, in t e 
form of severe anemia and jaundice in the infant.^' Indications raie j 
arise for prolonged sulfonamide treatment during pregnancy. Unti m 
chronic administration of sulfathiazole and sulfadiazine have been 
to be equally safe for the human fetus as for the mother, it might he vc ^ 
therefore, to hear in mind the possible liazards to the fetus lesu 
from prolonged exposure to these drugs in utero. 


Conclusions 


Sulfathiazole and sulfadiazine, like sulfanilamide, diffuse readilj 
across the placenta. Following the intravenous administration o a 


*Ginzler and Chesner (Am. J. Obst. & Gs'nec. 44: 
two additional possible instances of toxic manifestations in the ne-ssnoin 
p\iltinpr from sulfaiiil3.niicl6 administered to tlie mother, 
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within two to three hours. Occasional cases in which the maternal was 
slightly in excess of the fetal blood level after three hours may be ex- 
plained on the basis of a lower hematocrit value for the maternal blood, 
with a resultant greater proportion of plasma to red cells. 

Experiments by Flexner, Pohl, and Gellhorn on the goat, pig, eat, 
rabbit, rat, and guinea pig, and by Snyder and Speert on the rabbit 
have revealed marked dilferenees in the rate of placental transmission of 
other substances at earlier stages of pregnancy. Little is known con- 
cerning the permeability of the placenta to sulfonamides at stages other 
than term. The scant data' which we have, however, has shown no essen- 
tial variations from those previously described. In a small series of 
pregnant rabbits which were injected subcntaneonsly with a solution of 
sulfanilamide containing 0.2 Gm. per kilogram body weight, equilibrium 
bet-ween maternal and fetal blood was reached vuthin five hours at stages 
as early as the twenty-fourth day. The drug was also found to diffuse 
freely into the amniotic fluid at these early stages. Opportunity was 
afforded for the study of the placental transmission of sulfapyridine 
during mid-pregnancy by a patient undergoing treatment for pneumonia 
at the end of the fifth month. After receiving 7 Gm. of the drug orally 
over a period of ten hours she delivered a living abortus spontaneously. 
The concentration of free sulfapyridine in the maternal blood at de- 
livery was 6.7 mg. per cent, in the cord blood, 5.0 mg. per cent. Among 
the present series of patients receiving sodium sulfadiazine was one 
(L. H.) in premature labor at thirty weeks. Comparison with the results 
obtained in the case of G. hi., who delivered after the same time interval 
at term, reveals no significant difference in placental transmission of 
sulfadiazine at these stages. It is obviously impossible to make a quan- 
titative comparison of the rate of transfer of the sulfonamides across 
the placenta at various stages of pregnancy on the basis of these few 
observations. Yet thej^ do demonstrate the passage of these substances 
to the fetus in concentrations of therapeutic and perhaps potentially 
toxic significance at stages antedating the onset of viability. 

It would seem reasonable, therefore, to administer sulfonamides during 
pregnancy for fetal as well as maternal indications. In cases of inter- 
current or intrapartum intrauterine infections caused by organisms 
which are susceptible to the sulfonamides, the fetus may be effectively 
treated by the drugs administered to the mother. Siemens (1915, 1918) 
has shown in cases of prolonged labor with ruptured membranes that 
bacteria enter the placenta by way of the amnion and the amniotic fluid, 
with subsequent invasion of the fetal vessels and the production of a 
so-called placental bacteriemia. The presence of an adequate sul- 
fonamide concentration in the amniotic fluid would therefore serve as a 
protective agent for the fetus at the first line of defense. Also, in cases 
of gonococcal infection of the maternal lower genital tract,, the estab- 
lishment of an adequate sulfonamide concentration in the fetus prior 



THE COLOSTRUM INTRADERMAL TEST FOR THE DIAGNOSIS 

OF PREGNANCY- 

I'jDWard Allen, akd L. Buuce Doxaldson, M.D., Chicago, III. 

(From the Dciuirtmcnt of Obstetrics and Gynecology, Presbyterian Hospital) 

TN SEPTEMBER, 1940, Drs. Falls, Freda, and Cohen presented their 
■I intradermal lest for the diagnosis of jiregnanejL The testing ma- 
terial n'a.s pooled coloslruin, inannallj^ expressed from the breasts of 
normal primiparas, 2S or more iveelrs pregnant. This cohstrnm was 
diluted Avith an equal amount of sterile, normal saline solution to Avhich 
was added c.c. of 1:100 merthiolate preservative for every 10 c.c, of 
colostrum mixture. 

One-fiftieth of a cubic centimeter was injected intradermally on the 
flexor sui’face of the forearm and the reactions Avere read at ten-, thirty-, 
and sixt3’’-minute intervals along A\uth a sterile, normal saline control. 

The patient tested Avas considered pregnant if the injected material 
produced no enlarging Avheal or red areola, or if a red areola developed 
but vanished eompletelj’’ Avithin sixty minutes. This latter reaction Avas 
termed a Aveak pregnancy reaction. 

A nonpregnant reaction Avas one Aiuth an enlarging AAdieal surrounded 
liy a red areola Avhich persisted for more than one hour. The original 
investigators have called any tests Avith an areola at the end of sixty 
minutes a nonpregnant reaction. 

Using this technique, these Avorkers reported 98 23er cent of accuracy 
in pregnant Avomen and 96 per cent of accuracj’’ in nonpregnant Avomen. 
Since publication of the original ai’ticle, a number of men have reported 
Amrying results. Some have been good, others fair or poor. To date no 
other group of iiiA^estigators has obtained as high a degree of accuracy 
as the original authors. None of these investigators have attempted to 
clarify the mechanism of this reaction. 

The purpose of this paper is to present the results of the intradermal 
test for the diagnosis of pregnancy done on a series of pregnant and non- 
pregnant women. Some interesting Undings are also discussed. 

Colostrum Avas manually expressed from the breasts of primiparous 
Avomen, tAventy-eight to tliirty-seven Aveeks pregnant. There aa^s no par- 
ticular time in the third trimester, except perhaps in the latter part, that 
colostrum Avas more abundant. The amounts of colostrum that could 
be expressed from the breasts of primiparas varied from little to as much 

‘Presented at a meeting of the Chicago Gynecological Society, May 15, 1942. 
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single 5 Gm. close of sodium sulfathiazole or sodium sulfadiazine to the 
mother during labor, these drugs appear in the fetal blood almost im- 
mediately and are retained there in therapeutically effective concen- 
trations for at least six hours in the ease of sulfathiazole and con- 
siderably longer in the ease of sulfadiazine. Equilibrium between ma- 
ternal and fetal blood is established within three hours. Sodium sulfa- 
diazine results in a higher concentration of the drug in the fetal blood 
than does an equal dose of sulfathiazole. These drugs appear also in 
the amniotie fluid, but more slowlj’" than in the fetal blood. 

The intravenous maternal injection of sodium sulfathiazole or 
sodium sulfadiazine is suggested as a method of treating the fetus in 
utero in cases of intercurrent or intrapartum infection caused bj’’ sus- 
ceptible organisms. When the lower genital tract of the mother har- 
bors the gonococcus, the establishment of an adequate sulfathiazole 
or sulfadiazine concentration in the fetus prior to delivery would ap- 
pear indicated as a prophylactic measure. 
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The 9 colostruin sj^ecimens used in tliis series ivere obtained from one 
patient with toxemia, one colored woman, one Mexican woman, a blonde, 
a redhead, three brnnetlos, and in addition one pooled colostrum sample 
collected and prepared by Dr. Freda. All of the above individuals had 
negative Kahn and Wa.s.sermann tests. The colostrum was used for four 
or five months, cheeked for lolal protein and nonprotein nitrogen, then 
discarded. 

The nnfillei-ed colostrum with merdiiolale iireservative, prepared by 
the Falls-Preda technique, was used in the known pregnant group 103 
limes and in the known nonpregnant gi'oup 43 times. All of the otlier 
tests were run with the colostrum filtrate samples. 

In the known pregnant grouji of patients an unfiltered and a filtered 
colostrum sample differed from each other in reaction eight times (see 
(1) and (2) in Table II). The.se two samples of colostrum differed from 
one another in the nonpregnant eases six times. The other colostrum spe- 
cimens differed from one another in reaction on several occasions. The 
colostrum samples were found to vary in total protein and nonprotein ni- 
trogen content. In all but one ca.se the unfiltered colostrum had a higher 
total protein and noniirotein nitrogen value than the filtered colostrum. 


Table IT. Nonprotein Nitrooek axp Total Protein 


COLOSTRUM 

PT. 

COLOR 

PARITY 

GESTATION 

TYPE 

SAMPLE 

TOTAL 

PROTEIN 

K^S^i 

Mrs. M. 


G, 1 ; P, 0 

(1) 33 wk. 

Filtrate 

3.86 

108 

Mrs. M. 


G,1;P,0 

(2) 32 ivk. 

Nonfiltrate 

6.83 

204 

Mrs. A. 

■33Hi 

G,l; P,0 

28-32 ivk. 

Nonfiltrate 

7.14 

184 

Mexican 

br. 

G,l; P,0 

32 wk. 

Filtrate 

3.32 

88 

Mrs. B. 

col. 

G,1;P,0 

28 wk. 

Filtrate 

8.16 

144 

Toxemia 

br. 

G,1;P,0 

36 wk. 

Filtrate 

0.36 

92 

Toxemia 

br. 

G,l; P,0 

36 wk. 

Nonfiltrate 

7.97 

124 

Mrs. T. 

br. 

G,l; P,0 

34 wk. 

Nonfiltrate 

9.10 

164 

Pooled 

- 


- 

Nonfiltrate 

7.20 

216 


In 5 instances the residue and filtrate of a colostrum sample gay 
identical reactions. In the pregnant group the filtrate and 
gave about the same percentage of error, i.e., 1 incorrect out ot 
the nonpregnant group, the iiercentage of error for the filtrate was 
incorrect out of 6, and for the nonfiltrate 1 incorrect out of 8. 


Table III. Percentage op Incorrect Reactions 


i 

pregnant 

nonpregnant _ 

Filtrate 

36 incorrect out of 95 tests. 1:2% 

10 incorrect out of 62 tests. 1 
4 incorrect out of 31 tests. 

Nonfiltrate 

40 incorrect out of 86 tests. 1:2 


All colostrum samples that were passed through the Berkefeld 
were found to be sterile as mentioned. The unfiltered colostrum P . 
containing 1 :1000 merthiolate ivere cultured on blood-agar plates ^ , 

four days of the .time of collection and were found to be contann 
with staphylococcus organisms. However, after standing m 
frigerator for several months, these samples were found ® j,] 

Recently one woman’s arm was severely infected from the 
injection of a freshly prepared colostrum specimen ?ontammatya 
Bacillus pyocyaneus. Two other patients injected ^vith the sam i 
men developed mild infections. The possibility of be 

formed in a contaminated colostrum specimen is not likely out 
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as one ounce at one manual expression.'® Most of the colostrum samples 
were diluted with an equal amount of sterile, normal saline solution and 
passed through a Berkefeld filter. These specimens were uncontam- 
inated with bacteria. The colostrum from each individual was collected 
and kept in a separate glass vial. Usually no preservative was used. 
Some of the specimens contained 1 e.e. of 1 ;1000 merthiolate preservative 
for each 9 c.c. of the colostrum mixture. This was the same proportion 
as the 1 :100 merthiolate used in the colostrum samples prepared l)y the 
Palls-Preda technique. All the colostrum preparations were kept in a 
refrigerator when not in use. 

The tests of this series were performed and read hj- one individual 
(L. B. D.) . Dr. Preda Avas consulted personally about the test on several 
occasions. 

Before this series was begun, 30 known pregnant and at least 25 knoAvn 
nonpregnant Avomen Avere tested to perfect the technique of reading 
the reactions. These eases Avere not included in this report. 

At all times individual colostrum samples Avcre used, except in a 
series of 48 cases cheeked AAuth “pooled” colostrum prepared by Dr. 
Preda. In 56 Avomen of the knoAvn pregnant group and in 41 Avomen 
of the laiOAvn nonpregnant group, two different colostrum specimens 
Avere injected at the same time. In all instances the test Avas run Avitli 
saline controls. In approximately one-third (89) of the cases a merthio- 
late control Avas lAsed. The merthiolate control consisted of sterile, nor- 
mal saline solution containing 1:1000 merthiolate preservatiA’’e in the 
same proportion as that used in the colostrum specimens. 

In each ease the test Avas read at ten-, thirty-, and sixty-minute inter- 
vals and the results recorded on a card containing the information as 
shoAAui in Table I. 

Table I. Data Information 


Name Address 

B. or W. (Bl. Br. Kd.) Age 

L.N.M.P. Due date 

Skin sensitivity 

Reaction: Date: 

10"1 “ 

30" I readings “ 

60" < ‘ 


Telephone 

Marital-occup. status 
Weeks gestation 


Type colostrum: (1) (2) ( 3 ) 

Remarks: Reaction to saline and merthiolate controls. 

Impression : Pregnant or nonpregnant reaction. 


*It -was observed during the collection of colostrum samples from various women 
mat those with poor, fair, good, or excellent amounts of colostrum were found during 
the first ten days of their post-partum periods to have correspondingly poor fair 
good, or excellent supplies of breast milk. Colostrum was manually expressed’ from 
the breasts of 15 women. 4 of whom were multiparas and 11 of whom were primip- 
aras. Five out of the 15 had a poor amount of colostrum (1 c.c. or less) • 4 had 
lair amounts of colostrum (1 to 2 c.c.) : 4 had an average or good amount ’('> to .5 
c.c.); and 2 had an excess amount (3.0 c.c,). In all but 3 cases the amount of 
colostrum obtained conformed with the individual’s supply of breast milk during the 
m-st ten post-partum days. The three exceptions were : In two individuals the amount 
ot colostrum drawn by manual expression was poor. Both these Individuals during 
their first ten post-partum days had fair supplies of breast milk. The third gave an 
average amount of colostrum but produced a vorj- good aiiiount of breast milk, 
further investigation is necessary before forming any definite conclusions. 

I 
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gave two conflietiiig reactions. In these instances either one sample 
gave one reaction at one time and a different reaction at another time, or 
U\o diucrent colostrum specimens gave unlike results when used at 
Inc same time in the same individual. Thirty-three patients showed 
dennite nonpregiiant reaction. 

Ihere were 4S eases of pregnancy from thirty -six to f or tj^-tliree weeks’ 
gestation. Twenty-two indicated pregnancy, 13 of these definitely and 
9 with weak pregnancy reactions. Tlii’ee cases had opposite reactions, 
using two different colostrum samples in the same patient at the same 
time. The remaining 23 cases were definite nonpregnant reactions. 

In this group of 164 known i^rcgnaiit women, 13 eases with conflicting 
results were discarded. There were 151 cases con.sidered in the calcula- 
tion. Eighty-two of the 151 gave pregnant reactions making the per- 
centage of accuracy for tlic entii’c group 54.30. For the group (No. 40) 
of early gestations 25 cases out of 38 gave pregnant reactions (2 were 
discarded because of conflicting results) making the percentage of ac- 
curacy 65.78. 

Eight3’’-four patients knowm to be nonpregnant ■were tested. Seventy- 
one of this number gave definite nonpregnant reactions. Three cases 
gave conflicting results. Ten eases indicated pregnanc.y either by defi- 
nite (4) or b^' weak reactions (6). In computing the results, three con- 
flicting cases were discarded, making a total of 81 cases. Seventy-one 
cases out of the 81 cases were corrcctl.v diagnosed nonpregnant, making 
the percentage of aceurae.v 87.65. 


Table V. Kno'wn Phegnant axd Known Nonpkegnant Groups Tested 


Knoion pregnant 164 tested: 

Early months’ gestation (27 from 4-12 weeks) — 40 tested 

25 indicated pregnancy (IC gave no reaction and 9 gave weak pregnancy 
reaction) 

■'•■2 gave opposite reactions 
13 .sliowed nonpregnant reactions 


16 to 36 iveeks’ gestation — 76 tested 

35 indicated pregnancy (23 gave no reaction and 12 gave weak pregnane) 
reaction) 

■*8 gave opposite reactions 
33 showed nonpregnant reactions 


36 to 43 weeks’ gestation — 48 tested 

22 indicated pregnancy (13 gave no reaction and 9 gave weak pregnancy 

reaction) 

■'■3 gave opposite reactions 

23 showed nonpregna nt reactions — 

Summary: 164 minus *13 leaves 151 cases considered in calculation. 

82 cases correct out of 151, or 54.30 per cent of accuracy, for 


group. 

28 cases correct out of 
early gestation. 


Knoiun nonpregnant 84 tested: 


Summary : 


71 cases non-pregnant reactions 

*3 cases gave opposite reactions . 

10 cases indicated pregnancy (4 gave pregnant reactions and o 

weak pr egnancy reactions) 

84 minus *3 leaves 81 cases considered in calculation . 

71 cases correct out of 81, or 87.65 percentage of accuracy, lor 


group 

*Cases with opposite or uninterpreted reactions. Not considered in calcuiations. 
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taken into considei’ation. In the series, hoAvever, there were as many 
incorrect reactions from the use of sterile, filtered specimens as from the 
use of unfiltered samples. 

There appeared to be no anterior pituitary hormone of pregnancy 
though this was not proved. A quantitative Asehheim-Zondek test 
showed no evidence of corpora hemorrhagica in four mice. Two rabbits 
were injected twice intravenously at twenty-four-hour intervals with 
8 c.e. of colostrum and saline mixture. One rabbit showed corpora hem- 
orrhagica in the left ovary at the end of forty-eight hours. Unfor- 
tunately, this rabbit had not been opened and examined previous to the 
injections. The other rabbit was opened and proved to be nonpregnant 
before the injection. This ralibit showed no change in the ovaries at 
the end of forty-eight hours. An interesting observation was the de- 
velopment of enlarging wheals and fiery-red areolas when approximately 
one-fiftieth cubic centimeter of colostrum mixture was injected intra- 
dermally in three rabbits. One of the three rabbits was pregnant. 

All the patients in this series were questioned regarding skin sensi- 
tivity. They were cliecked with merthiolate and saline controls as men- 
tioned. Sixteen patients were found to have a slcin sensitivity. Three 
women were sensitive to the merthiolate control and 6 patients gave 
areola reactions to the saline control. Two of these cases sensitive to the 
controls had skin rash or sensitivity. Nine of the above 16 women with 
skin sensitivity had incorrect reactions with this skin test. No more skin 
sensitivity was found in the blondes and redlieads than in the brunettes. 

Table IV. Skin Sensitivity 


16 patients liad skin sensitivity 

3 patients sensitive to niertliiolate (out of 89) 

G patients sensitive to saline (out of 248) 

9 of tke 16 patients gave incorrect reactions to the 
colostrum 


In the majority of the known pregnant cases, it was necessary to make 
the final reading at sixty minutes in order to obtain the correct result. 
The intensity of reaction in the known nonpregnant women was usu- 
ally greatest at ten minutes. In many of these cases the intensity of re- 
action diminished from this time on, but always persisted for at least 
sixty minutes. 

Whenever the skin -injection was made subcutaneously instead of intra- 
cutaneously the reaction was either less intense or entirely negative. 
There was no success in correctly interpreting the reaction in excep- 
tionally dark-skinned Negresses. 

There were 164 Imown pregnant women tested (Table V). Forty of 
these were in the early months (within sixteen weeks) of gestation. Of 
this number, 27 were from four to twelve weeks pregnant. Twenty-five 
of the 40 eases indicated pregnant reactions, i.e., 16 gave no reaction and 
9 gave a Aveak pregnancy reaction. Two of the 40 cases gave conflicting 
or opposite reactions. Here tAvo different colostrum specimens Avere used 
simiiltaneously in the same indiA'idual. Thirteen of the 40 cases shoAA-ed 
definite nonpregnanl reactions. 

From the sixteenth to the Ihirty-sixlh Aveck of gestation there Avere 76 
patients tested. Thirty-five of these indicated pregnancy either Avitli 
definite (23) or Aveak pregnant reactions (12). Eight of the 76 eases 
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2. There seems to be a difference cilher in potency in individual colos- 
trum samples or a, iieriodie change in individual sensitivity. 

3. Skin sensitivity seems to play a part in false or incorrect reactions. 

4. Further work should be done on the hormonal content of colostrum. 

We would like to express our appreciution to Dr. Freeland of the Cliemistiy De- 
])artmont at Pre.sbytorian Ho.spital for lii.s work in checking' the total protein and 
nonx)rotein nitrogen values of the colo.strum sainple.s, also to Dr. Bernice Ehodes of 
the Departinent of Bacteriology. 


Discussion 

DR. FEED H. FALLS.— A discussion of a paper of this kind is a discussion 
of the interpretation put on reactions that are new. 

When we first attempted to find a skin reaction in pregnancy back in 1910, ne 
were stimulated by a paper that was written by Engelhorn and IVentz in Germany 
These authors claimed that the placenta contained material in the form of pro e ^ 
which when injected into the skin would give a positive skin reaction. This wa 
based on the theory of Abderhaldcn that there were ferments mobilmed agains le 
placenta protein and that these ferments attacked the placenta protein and pro nee 
this reaction. At the same time that Engelhorn and Wentz were working on la 
reaction, we were working at the Universilj' of Illinois. Bartlett and 1 go 
CO per cent accuracy. Later on I asked Dr. Freda to repeat that wor e. 
ing a half year Dr. Freda got the same type of result that we got m 1916. 
started to work on the colostrum skin test. The test from the start seeme 
much more promise than did the placenta protein; in fact, it nas so e.®® 
doubted its value. We thought there was something wrong. It was 
began to get an occasional false reaction that I felt we real y la a 
I Low of no biologic test that is 100 per cent positive. Since we 
our first paper on the subject we have continued with the test. e i 
material to other workers and some of them have ’’eported good results and 
too good. One of these at the University of Oregon reported 95 ^ 

actions. At Duke University very good results are reported I, 

At George Washington University in Washington they posi- 

Little Rock, Ark., Dr. Rogers has done about CO tests, and report 0 p P^^^ 

tive reactions including four ectopics which were proved by °P«^° ^^topic 

County Hospital we had the residents employ the test by 

pregnancy. We have 35 suspected ectopic pregnancies of which 30 neie p 

operation. The reaction was correct in both cases. pomnarable 

It is hard to see why Drs. Allen and Donaldson do not have sonienhat P 

results to those we have gotten. jg ^ 

The question of infection is raised by tins paper. or any reaction where 

factor in any of our cases. We have not had a ' technique that led to 

the Slun had to bo incised. Whether there .. '“f t „r„. or what nob 

is'C 

co^icerer,deh„i 

dark-skinned Negroes, and in the cases J; ^ ,ead the test hut 

rt-:.t-rpre;rnr^ :"t?Sln.h it i. net as .as., as .. 
the blonde skin. 
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Included in the above report is a series of 48 knomi pregnant and 
laioum nonpregnant cases tested with a “pooled” colostrum sample 
prepared by Dr. Freda. Using this colostrum these 48 cases showed 
11 out of 12 correct in the nonpregnant group, or 91.66 per cent of ac- 
curacy; and 16 out of 36 correct in the pregnant group, or 44.44 per 
cent of accuracy. 

Six patients were suspected to have ectopic pregnancies. Three of 
these 6 cases were proved by operation to be ectopic gestations. The 
colostrum intradermal test Avas correct in 2 of the 3 cases. The fourth 
case gave a pregnant reaction to the skin test and a positive Asehheim- 
Zondek test but operation shoAved an orange-sized corpus lutenm cyst 
of the left ovary. In the fifth case the patient had an early incomplete 
abortion. The pregnant reaction Avas correct. In the last case the skin 
test gave a nonpregnant reaction and the Asehhehn-Zondek test Avas 
negative. This patient had a ruptured inflammatory cyst Avith free blood 
in the abdomen. 

One patient was subjected to the test for 13 consecutive days from 
the onset of the menses until seven days postmenstrnalljL The general 
reaction pattern Avas nonpregnanc}’- for the first one-half of the menstrual 
period and pregnancy for the last one-half of the period until four daj’^s 
after the menstrual period ended. Prom this time on the reaction Avas 
nonpregnancy. Ten patients Avere tested either during or shortly folloAV- 
ing the period. Seven of the 10 cases gave correct nonpregnant re- 
actions. Three eases gave incorrect pregnancy reactions. One regularly 
menstruating woman Avithout any previous skin sensitiAuty gave mild 
nonpregnancy reactions using tAvo different colostrum samples at the 
same time. Since these injections, this individual has had 5 menstrual 
periods. Each time for five daj'^s premenstrually, she has developed at 
the former sites of the injection bright-red pruritic areolas. This phe- 
nomenon has not been noticed in any other case. Seven days foUoAving 
her test she developed pityriasis rosea AA'hich has persisted to the present 
date. 

Nine women in the menopause were tested. All but one of these gave 
nonpregnancy reactions. This patient gave first a pregnancy reaction, 
then one month later a nonpregnancy reaction when a different colostrum 
sample was used. 

There Avere 7 Avomen tested Avhen six Aveeks post partum. All but 2 of 
these patients shoAved nonpregnant reactions. One Avas tested Avith tAvo 
colostrum samples and gave both a pregnancy and a Aveak pregnancy 
reaction. 

In the entire series there Avere 7 cases AAdiich first gave one type re- 
action, then one to two months later gave another type reaction. One 
patient aaIio had given pregnancy reactions on tAvo preAuons occasions 
gave a nonpregnaney reaction, using the same colostrum sample on the 
day she aborted. 

Pour patients in the midpregnancy periods Avere tested eveiy three 
days for five times, using the same colostrum sample. In all eases the 
intensity of reactions A’^aried. 

The folloAving conclusions have been draAAui from the above stnd3': 

1. This series gave a Ioaaui- index of percentage of accuracy in both 
pregnant and nonpregnant groups than that of the original investigators. 
The nonpregnant group gave the higher degree of aceuracjL 



CLINICAL PELVIMETRY AND PELVIC PALPATION AS A 
BASIS FOR morphologic CLASSIFICATION OF 
THE OBSTETRIC PELVIS- 


A Preliminary Report 

n.ARfj 1. Javkrt, TvyijK B. Steele,! IM.D., and Mildred E. Powlitis, 

New York, N. Y, 

(From, the DcparimnU of Obstetrics am] Gynecoloay, Cornell University Medical 
College and the New Yorl; Eospiial ) 


/CLINICAL pelvimetiy as ordinari] 3 " practiced and interpreted lias 
provided criteria for classification of pelves into normal and con- 
tracted types on the basis of size. Our roentgenographic studies of 1,500 
obstetric pelves in the stereoscope have shown that virtuall.y all normal 
and contracted pelves can he classified on a morphologic basis. 

Our radiographic experience and a large number of dried pelves in 
the Cornell collection, have shown that the size of certain diameters and 
stiTictural characteristics are indicative of the g^niecoid, android, anthro- 
poid and platjpelloid types of Caldwell and MoloJ^^ If this is so when 
dried pelves or radiogi’ams are studied under direct vision, then it is 
likely that clinical mensuration and vaginal palpation can provide in- 
formation for morphologic classification of the obstetric pelvis. The 
purpose of this communication is to ascertain whether such an approach 
is practical and feasible. 


Present Study 

A group of 100 patients in the Woman's Clinic were subjected to 
clinical pelvimetry as will be described below, and also to a careful pelvic 
palpation by vaginal examination. The character of the sacral curva- 


Table I. Morphologic Characteristics Usually Associated With the Pelvic 

Types 


SEGMENT 

gynecoid 


1 platypel- 

ANDROW 

anthropoid 


Anterior: 




Wide 

IntemaJ-spinous diameter 

Average 

Narrow 

Narrow 

Spines 

Average 

Sliarp 

Blunt 

Average 

Porepelvis 

Average 

Pointed 

Pointed 

Average 

Pubic arch 

Average 

Narrow 

Narrow 

Average 

Posterior; 

1 


Average 

Sacrosciatic notch 

Average 

Narrow 

Wide 

Curvature of sacrum .. . 

Average 

Straight 

Average 

Average 

Tip of sacrum , 

Average 

Angulated 

forward 

Average 

Average 


*This study has been conducted under a grant from the Bostwick Fund established 
by Mr. and Mrs. Dunbar Bostwick and friends. 
fDr. Steele died June 18, 1942. 
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It is interesting that the authors got 87 per cent correct reactions in the non- 
pregnant and only 54 per cent in the pregnant. Our percentage in the pregnant 
was not quite so good as in the nonpregnant. In the first series it was 98 per cent 
in the nonpregnant and 96 per cent in the pregnant. IVe did not know just what that 
meant. 

The plan of pooling the colostrum we think is good. IVe recognize that by putting 
in several types we get a more even colostrum sample. 

I think it is unfortunate that this test was given so much publicity in Detroit, 
the inference being that all that was necessary was to inject colostrum with a 
tuberculin syringe and within a few minutes one had the right answer. That is not 
true. There are several factors that have to be very carefullj' observed. 

In many cases the reactions are done just as soon as a woman misses a period and 
that is why so many of them are called nonpregnant. We have not seen anything 
in the last year that would make us think this reaction will not stand the test of 
time. If we were the onlj' ones getting positive results with everybody else getting 
bad results, then we would be skeptical. The fact that in good places they are 
getting good results makes us think that the time is coming when everyone will use 
the test for what it is worth. 

DE. A. C. R^Y. — I wonder if any studies have been made regarding the effect 
of merthiolate on the concerrtration and also regarding the time of contact of the 
colostrum with the merthiolate plus its exposure to light? 

DE. EDWAED ALLEN. — IVe were almost as disappointed as Dr. Falls that our 
results were not a higher percentage of active reactions. Dr. Donaldson consulted 
with Dr. Freda many times to see if our technique was right. One patient had a 
recurrent flare-up of the wheal at each menstrual period. This brings up the in- 
teresting speculation of what happens in the glandular elements during that phase. 

We feel very definitely that more work should be done on this interesting prob- 
lem. 

DE. DONALDSON (closing) . — In my opinion the interpretation of the reaction 
is important. In the original article we stated that within the first six weeks of 
pregnancy and toward the last two weeks of pregnancy in SO per cent of the cases, 
there was a weak pregnancy reaction. I think the real difficulty perhaps is in 
determining whether there is a weak pregnancy reaction or a non-pregnancy reaction. 

In answer to Dr. Ivy, I believe Dr. Falls and Dr. Freda thought there might 
be some influence from the merthiolate. We have discontinued using it as a preserva- 
tive. Standing in the sunlight may likewise have had some effect. 


Kahanpwa, V.: Uterine Rupture After Previous Cesarean Section, Acta obst. et 
gynee. Scandinav. 21; 52, 1941. 

Five cases of rupture of the uterus following cesarean section are reported by 
the author. In two instances the rupture took place during pregnancy and in the 
remaining three, the accident occurred during labor. One of the mothers and four 
of the babies died. An analysis of these cases leads the author to insist that 
nhen cesarean section is performed, the incision be made exactlj' in the midline 
and low down if possible, completely within the isthmu.s. Women who have had 
cesarean sections must be carefully observed diiring sul)sequent pregnancies and 
sent to a hospital at the onset of labor. 


J. P. Greexhiul 
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IUe. 2.— The transverse (/). anterior and Posterior transverse U^an^^5^L^a 
anterior and posterior sagittal diameters (.} “"'t / t i control the size of 

inlet of the true pelvis. tVithin limitations, these dianveters also cont 

the false pelvis. Tlie external diameters of the latter can be meas 
Fig. 3. 


POSTERIOR SEGMENT 


Cri rt' 



Fi, 3 .-Fxternal diameters of anterio^r and po« 11.^ 

between an^ermr superior Pi^ transverse. °P tuber ih^dmmet i .jian,. 

me^^ured ifshown^S Fi|.’4. The interspinous S,-S, and Tuber 
et^rs 3.re also shown. 
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ture, the sacroseiatic notch, spines, pointing in the forepelvis, etc., was 
ascertained, as these vary with the type of pelvis, as CaldAvell and Moloy* 
have emphasized and as shoAvn in Table I. Each pelvis was then classi- 
fied according to tlie individual morphology of eacli anterior and pos- 
terior segment, making 200 segments for consideration. Consideration 
of the pelvis in segments provides for a combination of these so that 
pure and mixed forms are recognized. Tliis is essential, for about 50 
per cent of pelves constitute either group. As is the practice Avith roent- 
genologists and anatomists, the conformation of the pelvic inlet pro- 
vides the key to classification. The features of the midpehds and outlet 
are included because of their obstetric significance. The problem has 
been to discover Avhether clinical pelvimetry and vaginal palpation prop- 



POSTERIOR SEG. ANTERIOR SEG. 


Pig-. 1. — Sho-wing the obstetric conjugate (CO) in the plane of the ileopectineal 
lines; the diagonal conjugate (CD), and the external conjugate (BD) and the ex- 
ternal sagittal diameter (E.A.S.). A perpendicular to 00, in the coronal plane of the 
transverse diameter of the inlet, passing through the base of the ischial spines, divides 
tile pelvis into anterior and posterior segments. 


erly performed, interpreted and correlated, ivill proidde for classifica- 
tion of the pelvic inlet on morphologic grounds. 

The same patients Avere examined radiographically, using the com- 
bined isometric and stereoscopic technique of Steele and Javert,® and 
the pelAus Aii^as classified according to segments. The x-i’aj' diagnosis of 
pelvic type Avas used as the control for the clinical diagnosis. Tlie clin- 
ical and radiographic studies Avere conducted independently, and the 
results Avere evaluated by a disinterested coAvorker. 

Before comparing the data, certain principles require brief considera- 
tion. Pig. 1 shoAA's the obstetric conjugate (CO) as the anteroposterior 
diameter of the inlet in the plane of the ileopectineal lines. A per- 
pendicular to this diameter placed in the coronal plane of the transverse 
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_Tlic intercrislal diameter gives an approximate idea of the transverse 
diameter of the inlet. Tlie sum of tlie inler.spinoiis and intereristal di- 
ameters divided by 4 provides a nnmei'ieal value. 

A new diameter, the external anterior sagittal diameter, is .shown in 
h''ig. 1. It is difficult to measure accurately this diameter elinieally. 
It was mea.sured in a large number of radiographic films of various pelves 
and an average value of 7.0 cm. was obtained (±0.75 cm.) for the four 



C.D. - E.A.S. (7CM.) = C.T. 

Fig. 5. — Clinical cletoniiination of the posterior sagittal cliainetcr (C-T) of tlie 












female pelves 

1903 WILLIAMS 
1905 AMER.GYN.SOC. 1 1.0 
1913 OeLEE 

1941 STANOER ' 

Fig. G.— Mensuration of the tuber ischii diameter 
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diameter of the inlet traverses the interspinons diameter as Avell as the 
diameter between the iliac crests in the region of the anterior superior 
spines. Accordingly, the entire pelvis is divided into anterior and 
posterior segments. The diameters and morphology of each segment 
have variations which can be detected clinically and these provide for 
classification of the obstetric pelvis on a morphologic basis. 

Fig. 2 illustrates the diameters of the pelvic inlet when the pelvis is 
divided into its anterior and posterior segments. The size of the di- 
ameters of the true inlet obviously control the size of the diameters' of 
the false inlet within certain limitations. Therefore, mensuration of the 
diameters between the anterior superior spines, the crests, the trochant- 
ers, and the posterior superior spines, shown in Fig. 3, and external and 
internal conjugates shown in Fig. 1, should provide an indirect index 
of pelvic size for purposes of classification. 



Pig. 4. — The posterior transverse diameter, between the bony prominences in the 
rhomboid, can be measured with a small Williams’ pelvimeter. 


The posterior transverse diameter (P1\-PT„) recently described by 
Steele and Javert,^ and shown in Fig. 3, can be measured clinically in 
the rhomboid as indicated in Fig. 4. The average measurement for this 
diameter in 69 dried pelves was 5.3 cm. for android pelves, and 7.1 
cm. for the gynecoid tj^pes. Therefore, when narrowed, it may be in- 
dicative of the android pelves. Values olitained clinically are s'homi in 
Table II. These are usually equal to or slightly larger than the radio- 
graphic measurement. 

The anterior transverse diameter also recently described bj* Steele and 
JaverF assists in detecting narro'wdng in the anterior segment, or fore- 
pelvis. The distance between the anterior superior spines 'and the 
trochanters, provides approximate index of this diameter in the various 
morphologic types, and serves to detect narrowing of tlie forepelvis as 
does vaginal palpation. 
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for the tuber iseJm diameter. Moreover, in addition to inaceurafe meas- 
nreinent, sufficient consideration for soft parts iias not been made, in this, 
tlie fattest region of the bodv. 


Tablk III. Classification of 100 Pelves by Clinical and Morphologic 

Standards 


CLINICAL 

GYNECOID 

ANDROID 

ANTHROPOID 

PLATYPEL- 

LOID 

Normal 

^15 

12 

33 

(3 

Generally conli'acted typical 

n 

9 

0 

1 

Funnel typical 

0 

1 

0 


Simple flat 

2 

6 

0 

1 

1 

Rachitic flat 

0 

0 

0 

1 

Total 

50 

2 S 

13 

9 


A comparison of llie clinical or etiologie classification with the 
morphologic types in the 100 patients is given in Table III. As is 
shown, 24 jier cent of tlie pelves shmved clinical evidence of contrac- 
tion, and of these, 16 or tivo-thirds, were android in type. The gjuiecoid 
and anthroiioid pelves were nearly always regarded as “normal.” 

The percentage of aeeiu’aey in tlie clinical attempt at morphologic 
classification of 200 segments of the pelvis is given in Table IV. The 


Table IV. Percentage of Accuracy of the Clinical Diagnosis of 200 Anterior 
AND Posterior Segments as Controlled by Morphology in the Stereoscope 



GYNECOID 

ANDROID 

ANTHROPOID 

PLATYPEL- 

LOID 

Posterior Segment: 




10 

Correct 

S2 

84 

62 

Incorrect 

18 

16 

38 

90 

Anterior Segment: 




43 

Correct 

71 

54 

60 

Incorrect 

29 

46 

40 

57 


gynecoid and android posterior segments were accurately diagnosed in 
about 80 per cent, which is satisfactory, since over three-fourths of all 
pelves constitute tJiese two types. Furthermore, clinical recognition ot 
the android pelvis which lias an unfavorable obstetrical prognosis is re- 
garded as a true accomplishment. The poorer results in the platypelloia 
and anthropoid groups were caused by confusion with the gynecoid 
and android types. From the standpoint of size, such an error is no 
serious. In general, the pure forms were diagnosed more readily than 
the mixed types. The chief cause of error was found to be due to varia- 
tions in size and in differentiating the gynecoid and platjTpelloid pelves. 
For example, an android pelvis sometimes proved to be a small gynecoi 
pelvis and vice versa, or if large, was usually classified as anthropoid oi 
gynecoid. 

The experience gained from a large study (1,500) of pelves ' 

genograpliie means has disclosed agreement and disagreement witli n ^ 
morphologic classification of Caldwell and Moloy,- DeLee/ 

Thoms,®’ ® and Williams^® as summarized in Table V. Caldwell and Mo 
(1942) have agreed to the inclusion of their gjmecoid pelvis vatli m 
female oval or brachypellie types of other classifications. As indica 













JAATiRT ET AL. : CLASSIFICATION OF OBSTETRIC PELVIS 


221 


parent types. Tliis value Avhen subtracted from the diagonal conjugate, 
gives the posterior sagittal diameter of the posterior segment as indicated 
in Pig. 5 and Table II. Its greatest value lies in the detection of the 
short posterior sagittal diameter in the android and the longer posterior 
sagittal diameter in the anthropoid pelvis. 

The diagonal conjugate can be measured more easily by placing the 
fist of an assistant, or a 4-inch roll in the lumbosacral curvature. This 
serves to level off the superior strait and makes the promontory more ac- 
cessible. 

Average values obtained clinically for the various diameters, and the 
morpliologie characteristics of the anterior and posterior segment, on 
vaginal palpation, from inlet to outlet, according to morphologic pelvic 
type (as determined clinically and roentgenographically), are shown in 
Tables I and II. Only the external and internal diameters giving in- 

Table II. A^^;RAGE Diameters Based ox Clinical Pelwmetry of 100 Cases 




MORPHOLOGIC TYPE 



GYNECOID 

ANDROID 

anthropoid 

PLATYPET.- 

liOID 

Anterior Segment: 


23.5 



*Iiiterspinous diameter 

25.5 

25 

27 

*liitertrocliaiiterio 

32 

28 

30 

31.5 

Tuber isehii diameter 

11 

10 

10 

11.25 

Posterior Segment; 

'27 

27 



*Intercristal 

27 

28 

*Posterior transverse 

8.0 

7 

8 

8.5 

A-P Diameters (pure types); 





Baudelocques 

19.5 

19 

20 

19 

C. D. 

12.25 

11.5 

13 

11.75 

Sagittal Diameters ; 





*Posterior (internal) 

5 

3.75 

6 

4.5 


*Only these diameters are utilized for morphologic classification of pelves. 


formation as to the pelvic inlet are utilized for morphologic classifica- 
tion in accordance with the recent views presented by Steele and Javert'* 
in their discussion of roentgenographic classification of the obstetric 
pelvis. 

Morphologj’^ and mensuration of the midpelvis and outlet are of value 
in a confirmatory manner. If the jielvic inlet is android and the sacro- 
sciatic notch is narrow, this is confirmatory. Likewise, if the inlet is 
android and the transverse diameter is only 9 cm., it is also confirmatory. 
However, if the sacrosciatic notch and outlet are wide, the inlet may be 
still android. Therefore, care in interpretation and correlation of data 
is essential because of the multiple variations that are encountered. 
That is the reason the brim has been chosen as the key to classification 
in order to avoid a cumbersome situation. 

For completeness, it seems necessary to point out that most obstetri- 
cians measure the tuber isehii diameter too short. i\Iost textbooks indicate 
that _ this diameter measures 11 cm., yet illustrate the use of Thonvs 
pelvimeter at a level above the anal orifice, as shomi in Fig. 6, Avhich is 
too high on the pubic arch. Using this technique, Jareho^ and our 
clinic have obtained average values of only S.S and 8.9 cm., respectively, 
for this diameter in a group of mixed pelves, whereas, a similar group 
of patients studied radiographically showed an average value of 10.5 cm., 
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over, such a procedure aids in the detection of contracted pelves and 
these can tlien he sulijccled to furtlier I'oenl genographic study, tliereby 
increasing accuracy of pelvic classification. 

Most of the contracted pelves were android, platypelloid or small 
gynecoid in type. Tlie so-called “normal” pelvis of the gyiieeoid or 
anthro])oid vaidety. 'While adequacy in size occasionally placed the 
android or ]ilat.ypelloid jielve.s into the “normal” group. 
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HYPERTENSION AND PREGNANCY- 

Robert D. Mussey, M.D., Arthur B. Hunt, M.D., .u4D 
Fletcher S. Sluder, M.D., Rochester, ]\'Iinn. 

I'From the Section on Ohstctrics and Gynecology, Mayo Clinic, and the Mayo 

Foundation) 

E levation of blood pressure above tlie average limits of 

is the most significant symptom of the toxemias of ' „ 

fact, hypertension is present so consistently in the majority o ^ 

which are called toxemias of pregnancy that the term lypei 
disease of pregnancy” would perhaps be more descriptive o jj, 

is the term “toxemias of pregnancy.” Hypertensive 
eating pregnancy would then include clironic vascular an leiia 
present prior to gestation, which is not a disease peculiar to pi eg ^ 
and acute hypertensive diseases of pregnancy (pre-ec ^mps 
eclampsia), which are dependent on, and peculiar to, the pregua < 
There is a notable difference between clu’onic vascular 

disease which is present prior to pregnancy ^ ^.^ed 

disease arising during pregnancy. The former, Avliicli wi 
to as chronic hypertensive vascular disease, is characterize ij 
less generalized sclerosis of the arterioles winch may ^ 'lee 


by toxemia in a previous pregnancy, by prertoiis acute 
unloio'wn factors ; the lattei’, w 

.Read at a meeting of tlie Washington Obstetrical Society: 

April 18, 1942. 


sgnancy, oy - 

diich will be referred to as acute h.vpe 


Seattle. Wasliington, 
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iu Tables III and V, the rachitic and simple flat are more often android 
than platypelloid. The round or mesatipellic pelvis is probably gjuieeoid 
with anthropoid or vice versa. In general, contracted pelves are of the 
pure or mixed android variety. The authors do not disagree with the 
transverse or A. P. elliptical pelves of other classifications. 

Table V. Authors ’ Agreement and Variation With Other Classifications 


OTHER 

classifi- 

cations 

ROUND 

NORMAL 

MESATIPELLIC 

OVAL 

BRACHYPELLIC 

FEMALE 

TRIANGULAR ' 
FUNNEL 

ANDROID 

MALE 

GEN. CON. FUN. 
RACHITIC FLAT 
SIMPLE PLAT 

NARROW, 

TRANSVERSE 

ELIPSE, 

platytellic 

PLATYPELLOID 

A. P. ELIPSE 
DOLICHOPELLIC 
ANTHROPOID, 
TRANSVERSELY 

CONTRACTED 

gynecoid 

female 

Authors 

1942 

Gynecoid 

G Anthropoid 
or vice versa 

Gj’necoid 

1 

1 

Android or 
mixed 

1 

Platypelloid 

Anthropoid 


Routine x-ray examination of every pregnant woman, especially pri- 
miparous, has lieen advocated by Thoms and others. Such a program is 
very tenable when one compares the maternal and fetal morbidity due 
to syphilis (1 per cent in the Woman’s Clinic) for which a serologic test 
is compulsory, with the clinical incidence of conti'acted pelves (15 per 
cent). This argument is made more forceful by the recent report of 
Steele and Javert^ who found that the incidence of contracted pelves is 
nearer 30 per cent when x-ray pelvimetry is employed. Therefore, rou- 
tine radiographic study appears to be a prerequisite to sound obstetrical 
practice. It is probable that Public Health Authorities Avill ultimately 
realize this and insist on at least one radiographic examination in the 
lifetime of every childbearing woman, using a suitable technique. Until 
such a time, we belie'^v that the principles outlined above will aid in the 
clinical classification of pelves with added accuracy and will also serve 
as a basis for selection of certain patients for roentgenographic study. 

Summary and Conclusions 

A clinical approach to the morphologic classification of pelves is pre- 
sented. Mensuration is employed for the determination of size and 
vaginal palpation is utilized for the detection of morphologic charac- 
teristics. 

A perpendicular line to the inlet divides the entire peMs into its an- 
terior and posterior segments, eacli having certain diameters and 
morphologic characteristics. These may be employed for classification 
of the obstetric pelvis on a morphologic basis. The diameters of the true 
inlet control the size of the false inlet within certain limitations and the 
diameters of the latter can be measured by external pelvimetiy. Ex- 
perience has shown that mensuration alone is not always an accurate 
index of morphology. However, it has been found in a study of 100 
patients (200 segments) that clinical mensui'ation of certain diameters 
and vaginal palpation of morphology of the brim, midpelvis and outlet, 
provides sufficient data to classify about 75 per cent of pelves. ]\Iore- 
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J\Iinor changes, then, in the calibei’ of the arterioles owing to general- 
ized arteriosclerosis in chronic hyiierlcnsive disease or to generalized 
vascular spasm in acute hypertensive disease complicating pregnancy 
increase the back pi’cssure in the arteries, wliich stimulates the minute 
volume output of llie heart and elevates the blood lu’essure. The height 
of the lilood jiressure in the presence of adequate cardiac output and 
normal blood volume is then an index of tlie degree or intensity of the 
peripheral resistance caused either bj" arteriolar sclerosis or spasm, as 
the case may be. 

The lability of the blood pre.ssure and its dependence on cardiac out- 
put and peripheral resistance should be kept in mind in the management 
of patients witli severe chronic cardiovascular disease with or without 
superimposed toxemia. Following parturition, such patients maj” have 
a sndden drop in blood pressure, so-called vascular collapse, ouung partly 
to suddenly lowered peiupheral resistance and possibly partdy to cardiac 
decompensation. 

The conee])t of t he presence of sjiasm of the arterioles as the pre- 
dominant factor in the production of hyjiertension in the acute toxemias 
of pregnancy has been generally accepted. Various hypotheses have 
been advanced concerning the cause or causes of this arteriolar spasm, 
but none have been piovcd to the .satisfaction of a majority of observers. 

The classification of the toxemias of pregnancy adopted by the Amer- 
ican Committee on Maternal Welfare two years ago is predicated on the 
aeceptanee of hypertensive di.sease or h 3 'pertension as the common 
denominator of the folloAving two large groups: (1) chronic vasculai 
disease or renal disease with lijqier tension, and (2) acute Ip'pertensive 
toxemias. Other conditions, .such as vomiting of pregnanc.y, nephiosis 

Table I. Classification ok Toxemias of Pkegnancy 


Group A. Disease not peculiar to pregnancy 

I. Hypertensive disease (liypertensive cardiovascular disease) 

a. Benign (essential, mild, severe) 

b. Malignant 
II. Eenal disease 

a. Chronic vascular nephritis or nephrosclerosis 

b. Glomerulonephritis 

1. Acute 

2. Chronic 

c. Nephrosis 

1. Acute 

2. Chronic 

d. Other forms of severe renal disease 

Group B. Disease dependent on, or peculiar to, pregnancy 
I. Pre-eclampsia 

a. Mild 

b. Severe 
II. Eclampsia 

a. Convulsive , „ ivnical of 

b. Nonconvulsive (that is, coma with post-mortem findings }P 

eclampsia) 

Group C. A^omiting of pregnancy 

Group D. Unclassified toxemias " 
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sive disease, arises during pregnancy and is cliaraeterized by an acute 
vasospasm affecting the arterioles of a previously “normal” vascular 
system. This distinction will be referred to later when the management 
of the two conditions is considered. 

Inasmuch as the disease in both instances affects primarily the 
arterioles, it is pertinent to recall, briefly, the role of the arterioles in 
the maintenance of blood pressure and the production of hypertension. 
When a fluid such as blood is pumped through a series of tubes such 
as the vascular system, the pressure necessary to propel the fluid at a 
given rate depends on several factors: the force of the pump, the rate 
of piunping, the volume and viscosity of the fluid, the size of the tube, 
and the nature of its lining. In terms of physiology, this would depend 
on the minute volume output of the heart, the volume and viseositj* of 
the blood, the elasticity of the arteries and the peripheral resistance of 
the arterioles. 

It mU be recalled that the minute volume of the heart is based on the 
number of contractions per minute and the amount of blood expelled at 
each contraction. Either or both may be increased but do not cause 
constant hypertension, except perhaps in hypo’thyroidism and in “effort 
syndrome.” During normal pregnancy, there is an increase in blood 
volume but, as Dieckmann stated, there may be a I'elative or actual 
decrease in blood volume in acute hypertensive toxemias of pregnancy. 
These facts indicate that increase in blood volume is not a cause of the 
hypertension. Viscosity of the blood usually is unchanged in the initial 
sta,ge of hypertension, although it is increased later when the toxemia 
becomes severe, and it then may be a factor in further increase of hyper- 
tension. The region served by the arterioles in the vascular tree is so 
great that these vessels contain a large portion of the volume of blood, 
so that decrease in their caliber ondng to the sclerotic process in chronic 
hypertensive disease causes definite resistance to blood flow and increases 
the blood pressure in the larger arteries. 

Acute toxemia of pregnancy is not accompanied by sclerosis of the 
arterioles. The sclerosis which may appear later is not yet present. 
What, then, causes hypertension in the aente toxemias of pregnancy? 
Contraction of arterioles is similar to the action of most other hollow 
muscular organs and occurs as a result of increase in muscle tone; 
dilatation follows lessening of tone. Contraction or spasm of arterioles 
which occui's in hypertensive toxemia may l)e caused by the neurogenic 
stimulation of the vasomotor center through the autonomic neiwes, such 
as may occur in essential hypertension, but in all probability it is due 
to the angiogenic effect of a ]n-o.ssor substance circulating in the blood, 
which acts directly on the wall of tlie arteriole to produce contraction or 
spasm of the vessel. Similar spasm has been observed in the arterioles 
of the ocular retina and in the capillary loops of tiie nail fold in cases 
of toxemia. 
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complicates pregnancy the evidence of renal vascular involvement or 
neplmosclerosis predominates over other systemic vascular manifesta- 
tions. In addition to hjqiertension, patients who have nephrosclerosis 
have albuminuria, usually of a moderate degree, commonly are unable 
to concentrate urine to a specific gravity of 1.022, often exhibit residual 
evidence of allmminuric rel.initis, and, when the condition is advanced, 
are prone to have increased retention of nonproteiii nitrogen .in the 
blood. Tlie liigliest incidence of intrauterine fetal deaths occurs in 
cases in which impairment of renal function is most severe. 


Acute Hypertensive Disease (Pre-eclampsia and Eclampsia) 

The entire s^mdrome of acute hypertensive disease of pregnancy (pre- 
eclampsia and eclampsia) develops in the course of a given pregnancy. 
In this sense it is distinct from chronic vascular renal disease wiiicli 
affects patients prior to pregnancy. Probably there is an underlying 
familial tendenc}^ toward h 3 ’-pertcnsion among a majority of patients 
who have pre-eelamplie toxemia. Certainlj'-, when acute pre-eclamptic 
toxemia is present it occurs most commonlj’- in the latter part of the 
first pregnancjL Perhaps the patients are among the so-called hyper- 
reactors who respond in this fashion to the strain or, should one saj’^, the 
stimulus of pregnancjL 

Symptoms of acute hypertensive disease rarely become evident before 
the twent 3 ’--fourth week of gestation and commonly not before the ninth 
or tenth lunar months. Exceptions occur but these exceptions prob- 
ably are often examples of previouslj’- undiagnosed mild chronic vas- 
cular disease ivith superimposed toxemia. The clinically descriptive 
terms, “mild” and “severe,” are useful in designating the degree of 
severity of pre-eclampsia. The term, “low reserve kidney,” fulfilled a 
useful purpose in emphasizing mild degrees of hj'pertensive disease in 
pregnanej’'. Follow-up studies in these cases indicate that in many 
eases chronic vascular disease develops and strongly suggests that the 
sjnnptoms were due to a sensitive or hyperreactive vascular system 
rather than to low kidney reseiwe. 

In cases in which the toxemia is mild, the sj^stolic blood pressure is 
between 140 and 160 mm. and the diastolic blood pressure is between 
and 100 mm. ; the urine contains less than 0.6 Gm. of albumin per 16 
e.c. and the edema is slight or undemonstrable. Usuallj'-, no changes aie 
present in the retinal arteries. Severe pre-eclampsia develops m tew 
cases and eclampsia in still fewer. However, there are as ^mt no certain 
clinical or laboratory methods which will distinguish potential eclampsia 
among cases of mild pre-eclampsia. 

In eases of severe acute hj’^pertensive disease the systolic blood pi es- 
sure is usually more than 160 mm. after rest and the diastolic b oo 
pressure is 100 mm. or higher. Kelatively high diastolic blood pressui 
as compared with the s.vstolie pi-essure indicates more intense ox 
emia. ” The rise in s.ystolic and diastolic blood pressures in toxemia o 
pregnane^'' is roughl.v on a 2 :1 ratio. For example, a 50 mm. use 
sj^stolie blood pressure from a basal level of, perhaps, 120 miii. 1® 
nun. would indicate a probable 25 mm. rise of the diastolic , 

from, perhaps, 80 mm. to 105 mm. In such a ea.se, with « syf 
pressure of 170 mm. a diastolic rise of 30 nmi. or more would be siioi 
suggestive of more intense arteriolar spasm. Ordinanly, 
toxemia is associated with the passage of more than 0.6 Gm. o a 
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and other renal diseases not accompanied by hypertension, Avere included 
among the toxemias largely OAving to custom and for Avant of a better 
arrangement. An unclassified heading Av^as inserted to include those 
conditions, AAdiieh, because of insufficient or inconclusive data, cannot be 
classified in the course of pregnancy or the puerperium. 

A classification of the toxemias of pregnancy should be practical and 
usalDle (Table I). To be practical, it must be relatively brief. It must 
contain sufficient descriptive terms to be usable during the course of 
pregnancy and to be available for the collection of data for study and 
reference folloAving the termination of pregnancy. For the purpose of 
defining the hypertensive toxemias of pregnancy, one is concerned chiefly 
Avith the main headings. A majority of the various subheadings Avere 
placed in the classification largely to permit more complete indexing. 

Cardiovascular and Renal Disease 

Chronic cardiovascular and renal diseases are classified as toxemias 
of pregnancy because they present an obstetric problem, since the under- 
lying pathologic lesion or lesions of each Avhich are present prior to preg- 
nancy tend to be aggravated in the course of pregnancy prior to the 
tAventy-fourth Aveek, and they tend to produce symptoms, one or more 
of AAdiich simulate those of acute hypertensive disease (pre-eclampsia and 
eclampsia) . The tAventy-fourth Aveek is arbitrarily selected as the divid- 
ing line betAveen chronic vascular disease and acute hypertensive disease, 
because symptoms in the fomer group of conditions almost ahvays 
become evident before the tAventy-fourth week and sjouptoms of the 
latter commonly develop after the tAventy-fourth Aveek. A systolic blood 
pressure of 140 mm. of mercury and a diastolic blood pressure of 90 
nm. or more are considered sufficient evidence on Avhich to make a 
diagnosis of hypertensive toxemia. This rise in blood pressure may be 
accompanied by more or less albuminuria or edema or both. Excep- 
tionally, blood pressures eA^en beloAv 140 mm. systolic and 90 mm. diastolic 
may indicate chronic vascular disease if accompanied by other coirclushw. 
evidence, such as retinal arteriolar changes or ffiAAmred renal function. 

Symptoms and findings indicating the degree of severity^ of chronic 
vascular disease are more readily'' defined by'' use of the ternrs, “mild” 
and “severe.” In general, the criteria of mild hypertension are the 
absence of marked vascular changes as indicated. by’’ a heart of essen- 
tial^ normal size, little if any chaiige in the arterioles of the retina, a 
systolic blood pressure betAveen 140 and 160 mm. of mercury, a diastolic 
blood pressure betAveen 90 and 100 mm. after rest, and clinically^ nor- 
mal renal function. In many' of these cases the evidence of chronic 
hypertensive disease may* have been inconclusive prior to pregnancy. 

In cases of severe or advanced hypertension there is commonly' foimd 
heart disease or enlargement; there are usually'' evideirt changes in the 
retinal vessels, persistence of systolic blood pressure of more than 160 
nun. of mercury and of diastolic pressure of more than 100 mm. of mer- 
cury after rest aird, occasionally, evideiree of impaired renal frrnction. 

Bcnal Vascular Disease . — Chronic hypertensiA-e disease is essentially 
a diffuse process affecting the/ arterioles of the entire body, and on a 
purely pathologic basis nephrosclerosis should be placed rrnder this 
heading. HoAvever, in some cases in AA'hich olironic hypertensive disease 
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jury may oceiir in cases of acute liypei’iensive toxemia, but it is not 
likely, in its acute stage, to be accompanied by disturbances in function 
similar to tliosc of neplirosclerosis. 

Review of Cases 

Two luindred and ninety-seven eases of toxemia of pregnancy (Table 
II) were observed at tlie Mayo Clinic in the ten years from 1932 to 
1941, inclusive; during this time 5,207 labors were conducted, giving 
an incidence of hypertensive toxemias of 5.7 per cent. ^ Eleven preg- 
nancies were interiaipted early because of severe chronic vascular or 
renal disease. Two hundred and eighty-six pregnancies were earned 
to or beyond the twenty-fourth week of gestation; 298 babies were born, 
including twelve pairs of twins. Following the classification desenbed 
previously, there were 48 cases of chronic vascular disease, of which 2 
were mild and 20 severe (in 11 of these 20 eases the pregnancy was 
interrupted early), 50 cases of chronic vascular disease super- 
imposed acute toxemia, of wdiieh 16 ivei'e mild and 34 severe, 158 cases o 
acute hypertensive disease, of which 72 were mild and 86 severe, ^ 
cases of eclampsia, 2 cases of nephritis with nephrosis, arid 2 , eases o 
pyelonephritis. In 13 cases the toxemia rvas unclassified. It is o m 
est to note that the disease was of the chronic hjTrertensive IT® 
only 33 per cent of these cases. In 53 per cent the diagnosis ^ 
hypertensive disease and in 8 per cent it rvas eclarnpsia. The i 
of convulsive toxemia is higher than that reported by Irving 1 • 1 , 
cent) or by Plass (1.7 per cent). Nineteen, or 79.1 t, of 2 

patients who had eclampsia, had not -ne were 

95 per cent of all the patients had received prenatal care. If , j 
to count only the cases in which the patients received adequate pienaia 
care, the incidence of eclampsia is less than 2 per cent. 

Eleven therapeutic abortions were perfoi-med because 
hypertensive disease, associated in at least 5 cases wit P. . rpjje 
Practically all of the patients were refeijed by had 

average age was betiveen thirty-five and forty yeais and 
an avaraga of oval' two living baliias. The average maxn ml 
sure -was about 190 mm. systolic and 120 mm. diastolic, 
millimeters of mercury. „.v,+omrtuiii 

Study of the data in this series of 286 a^ssioiis 

care was lacking or inadequate in many of the Lgiy 80 per 

of patients wdio had severe pre-eclampsia and i PP ' ,33 the 

cent of the patients wdio had eclampsia. Cesarean section vas^^^^ 

method of deliverj^ in 5 per cent of the cases; perioimed. 

indication in one of 14 patients on ivhom cesarean section P 

Management of Hypertensive Toxemias of Pregnancy 

It is not the purpose of this paper to consider 
of this condition. Ro^^tine, periodic, antepartum c, 
quality as well as quantity, with carefu y lecoi ^ hiTortea- 
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per 100 c.c. of urine. The concentrations of uric acid and sulfates arc 
often increased in the blood, hut there is usually no essential change in 
the nonprotein nitrogen of the blood or in the urea clearance. In most 
cases, edema is graded 2 or more on a basis of 1 to 4. Usually, acute 
hypertensive changes may be observed in the retinal arteries. 

A study of the retinas in a series of eases previously reported indi- 
cated that all patients who had a systolic blood pressure of 200 mm. or 
more had evidence of acute changes in the retinal arterioles, most of 
which were severe; 90 per cent of the patients who had systolic blood 
pressure between 170 and 200 mm. had retinal changes, and only 52 per 
cent of those whose systolic blood pressure was less than 160 mm. had 
such changes, and these changes were predominantly mild. Thus, a 
progressive relationship was demonstrated lietween higher blood pres- 
sure and the more commonly encountered and severe changes in the 
retinal arterioles. Moreover, the degree and extent of the spasm of the 
retinal arterioles were usually dii-eetly proportional to the severity of 
the toxemia. 

It is sometimes extremely difficult to decide whether hypex'tension and 
other symptoms are due to chronic vascular disease or to acute hyper- 
tensive toxemia. The former commonly occurs in multiparas who are 
more than thirty years of age, the latter among primiparas who are 
less than thirty years of age and wlio usually are less than twenty-five 
years of age. In many cases of chronic vascular disease, emdence of 
sclerosis or allmminuric retinitis may lie demonstrable in the retinal 
arterioles ; such retinal changes are not found in cases of acute toxemia 
unless this toxemia is superimposed on chronic diseases, in which case 
acute vascular spasm may also be observed. The vddespread nature of 
vascular disease may cause sufficient renal injury to produce evidence 
of nephrosclerosis with lowered renal function; more or less renal in- 


Table II. Types op Toxemia op Pregnancy: Incidence of Petal Mortality, 

1932-1941 Inclusive 


types of toxemia j 

1 NUMBER 

FETAL 

DEATHS 

mothers 

BABIES 

number 

PER CENT 

Chronic vascular disease 

Mild ' 

28 1 

28 

1 

5 

18 

Severe 

■nOI 

20 

14^^ 


Chronic vascular disease with super- 
imposed pre-eclampsia 

Mild 

16 

1 

IS 

1 

0 

Severe 

34t 

30 

m 

28 

Renal disease 

Nephritis with nephrosis 1 

2 1 

2 1 

0 

0 

Pyelonephritis 

2 ' 

2 

1 

50 

Prc-eclanipsia 

Alild 

72 1 

7o 

o 

1 ^ 

tsevere 

80 

91 

14 

1 15 

Echiinpsia 

■■SSI 

20 

12 

40 

Unclassified 

mSm 

13 

1 

1 s 

Total 

207 

309$ 

00* 

19 

Less 11 therapeutic abortions 

286 

298 

49 

1 10 


11 maternal death — jndmonarj- emholus 

13 matciTial deaths; nil were admitted in coma; 2 liad imcumonia 
512 pairs or twins 
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Obviously, clirojiic vaseulai* disease associated with pregnancy Ls a 
potentiall}^ serious complication. However, in some instances the vas- 
cular damage is slight and .little change in blood pressure may occui' 
ill the course of prcgaiancy. Teel and others observed that many pa- 
tients show an elevation of blood pressure early in preg’nancy and then, 
ovdng to the physiologic lowering of blood pressure which commonly 
occurs between the eighth and thirty-second weeks in normal pregnancy, 
such patients with latent hypertension may not manifest any appre- 
ciable rise in blood ])ressure until late in pregnancy. If such a patient 
were fii'st obseiwcd when the pressure is at a lower level, the later rise 
may be attributed incorrectly to pre-eclampsia. As a matter of fact, 
not a few patients with mild chronic vascular disease and some who 
have severe disease may tiass through pregnancy without appreciable 
increase in blood pressure and with no superimposed toxemia. 

For example, a priinigra-\'ida, aged 3S .years, at the tliirtieth week of 
gestation was referred b.v her ph.ysician on account of h.vpertension. 
She gave a history of having been refused insurance five years previously 
because of hypertension. Buring her ten da.ys ’ sta.y in the liospital her 
blood pressure varied between 140/90 and 160/110. No albumin was 
present in the urine. The eoneentr'ation of serum sulfates was 3.9 Gm. 
per 100 c.c., that is, within normal limits. The retinal examination 
showed evidence of arteriosclerosis Grade I, but no evidence of vascular 
spasm. She was readmitted at the thirty-eighth Aveek of pregnancy 
•with a pressure of 150/90. Spontaneous onset of labor and delivery 
occurred a few days later. The infant weighed 2,490 Gm. and "^vas living 
and well. The patient was dismissed to the care of her physician jd tbe 
tenth day post partum, at which time her blood pressure was 140/JU. 

Excellent follow-up studies which have been made by Corwin and 
Herrick, Stander, Peckhani and others indicate that an appreciable mim 
ber of patients who have mild chronic or mild, acute, vascular disease 
later will show evidence of increased vascular injury and that a larger 
number of patients who harm severe toxemia later will show evidence o 
chronic arterial disease. This effect of toxemia of pregnancy on tie 
production or increase of vascular disease among women must be leC'. 
oned with, but there are numerous other factors ivhich in progressive 
degree impinge upon or injure the vascular system with advancnio 
years. Just as, for example, the man of thirty years who exliints 
blood pressure of 140/90 is often the subject of sevmre vasculai 
at the age of forty or fifty^ ymars, so some women even without c i ^ 
bearing may have severe hyperdension. Various obseiwers have lepoi 
that essential hypertension is a common disease in both sexes. 
differ coneeming the relative frequency among the sexes, altlioiig 
disease is possibly somevvdiat more common among women than amon^ 
men. Fishberg stated that of 9'4 patients vvdth chronic Iiyyieitensio 
who wmre thirty or more years of age, 39 vv^ere men and 55 were • 
a ratio of approximately^ 3 :4. Howevmr, the life of the average v\ 
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partum care require hospitalization for toxemia of pregnancy less fre- 
quently than do those who have received inadequate or no antepartum 
care. 

The follovdng generalizations in the management of toxemia of preg- 
nancy deserve mention: (1) I’est and sedation; (2) low salt diet; (3) 
ample protein and relativel.y low fat and carbohydrate diet; (4) in- 
crease of fluid intake unless oliguria pei'sists; (5) hospitalization if 
possible before the process becomes severe; (6) shortening the course 
of the disease, when necessary, by the tennination of pregnancy, and 
(7) conservatism in management of childbirth. 

Space does not permit a consideration of the details of management. 
The fact is recognized that the number of women who suffer from 
chronic vascular disease sulisequent to pre-eclampsia increases in pro- 
portion to the height and duration of the blood pressure. Wlien the 
toxemia is severe, and when the patient fails to improve, or when, fol- 
lowing improvement, tliere is a relapse, termination of pregnancy is 
indicated. The method employed to induce labor and the optional time 
for doing so depend on many factors, including age, parity, period of 
gestation, adequacy of the liirtli canal, condition of cervix and the 
severity and duration of the toxemia. Cesarean section is rarely em- 
ployed for hjqiertensive toxemia, per se. If medical induction fails, we 
usually prefer to rupture the membi’anes artificially. 

The treatment of eclampsia consists of measures to conti’ol convul- 
sions. After this is accomplished, induction of labor is usually indi- 
cated. Cesarean section in cases of eclampsia, preferably under local 
anesthesia, is usually reserved for contracted pelvis and other obstetric 
indications. 

Results 

There wei’e four maternal deaths (1.3 per cent) in the entire series 
of 297 cases. One mother who had severe acute hypertensive disease 
superimposed on chronic vascular disease died of pulmonary embolism 
eight days post paidum. The remaining tlmee all died of eclampsia; 
none had antepartum care, one was admitted four hours after delivery 
at home and all were comatose on admission and died without regaining 
consciousness ; two had bronchopneumonia. 

The total fetal mortality was 60 (19 per cent) : omitting 11 thera- 
peutic abortions, the corrected fetal mortality was 16 ]icr cent, wliich 
is in general agreement with the incidence of fetal deaths in other series 
of cases of toxemia. 

Comment 

As mentioned previously, the acute toxemic process not infrequently 
is superimposed on a previous chronic vascular lesion. Symptoms are 
produced which may be identical with those of acute toxemia so that 
if a history is not obtainable or if the patient is not observed ])rior to 
the twenty-fourth week of gestation, it may be impossible to decide 
whether the lesion is chronic or acute or both. 
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vascular disease is generally recognized. It is mncli less frequent in 
pre-eclampsia and eclampsia. Eleven cases of abruptio placentae were 
obseiwed and in most of them the patients had chronic vascular disease. 
In a series of 58 cases of abimptio placentae reported from the Chicago 
t'yiiig-In Hospital, 69 per cent of the patients had hypertension.'* 

Premature births frequently occur among patients with severe chronic 
hypertensive disease and the premature infants weigh less than the 
average for the same period of gestation; even at full term the babies 
weigh from 600 to 1,000 Gm. less than the average full-term infant. 
Prematurity and malnutrition plus the high incidence of abruptio 
placentae and stillbirths from other causes are accompanied by a high 
fetal mortality. 

Schwarz, in 1923, and Adair, Hunt and Arnell, in 1936, pointed out 
a small but very important group of eases in which the exaggeration of 
the nonnal drop in blood pressure following deliveiy in toxemic pa- 
tients proceeded to the point of grave shock. Schwarz reported a mor- 
tality of 38.5 per cent in his eases. In the series reported by Adair, 
Himt and Amell the extremely low maternal mortality was attributed 
to prompt recognition and vigorous treatment of the shock. In the 
absence of hemorrhage excessive surgical trauma or other probable 
causes of shock and in the presence of an acute strain (labor and de- 
livery) on a vascular system overburdened by toxemia and hyperten- 
sion, it appears probable that this shock is due to vascular coUapse. 

In the series of eases that we have reviewed, there were four cases of 
severe vascular collapse, in all of which the patients responded to prompt 
and repeated intravenous administi’ation of fluids and one or moi’e 
transfusions. 

One should not be too dogmatic about the advice given to pregnant 
women Avith pre-existing chronic A'ascular disease. These patients 
should be individualized. Those observed in the first ti’imester Avitli 
evidence of loAvered renal function stand a poor chance of reaching full 
term Avith a liA^e fetus; many fetuses die in utero and many are bom 
prematureljL 

There are tAAm fundamental differences betAAmen man and AAmman. IMan 
is stronger physically and his special function or role is the use of 
physical force, if neeessaiy, to protect his family and community. Un- 
deniably, AAmman’s unique function is childbearing. When her preg- 
nancy is complicated, a Avoman has tlie right to assume the risk she may 
need to take in alloAAung pregnancy to continue on the chance that slie 
may have a living baby. If the complication of pregnancy is of such a 
nature tliat her life aauII be greatly jeopardized by continuation of preg- 
nancy, she should be advised to have tlie pregnancy terminated because 
of the odds against her. This should not be a blanket decision in the 
ease of many of the complications of pregnancy, and this applies to 
many cases of pre-existing A’ascular disease. 
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is less strenuous thau that of men and the '‘hypertensives” have a 
better life expectancy. 

There appears to lie a tendency for hypertension to develop among 
certain families. It is probable that the married Avomen in such fam- 
ilies comprise a relatively high pereentege of patients udio have hyper- 
tensive toxemias of pregaianey and that some of their childless sisters 
also have essential hjqiertension. As mentioned previously, some pa- 
tients with pre-existing hypertension, usually of the mild type, pass 
through pregnancy without appreciable increase in blood pressure. We 
have followed several of these for ten or more years without observing 
any more increase in the degree of vascular disease than might obtain 
in the nontoxemic patient. 

Of interest is a group of 11 cases reported by Dieclcmann. Hyper- 
tension of varying duration was present prior to pregnancy but the 
blood pressure either did not increase or actually fell in the course of 
pregnancj’' ; four weeks or more after delivei’y the pressures were at the 
original level or in some instances higher. Adson and Allen reported 
a case of hypertension in Avhieh the blood pressure decreased markedly 
after sympathectomy, returned to the former high level Avhen the pa- 
tient became pregnant, and again decreased following therapeutic termi- 
nation of pregnancy. 

As the degree of vascular injury and sclerosis increases among preg- 
nant Avomen Avith severe hypertensive disease, it obviously becomes less 
possible for the cardiovascular renal system to maintain its function. 
This is especially true Avhen the renal function is loAvered appreciably. 
In such cases, patients commonly receive additional injury Avith each 
pregnancy so that the progress of the disease has been described as a 
stepladder I'ise in the severity of vascular sclerosis. 

In the pi’esence of Ioioaati severe chronic vascular disease or renal 
disease, pregnancy is contraindicated. If pregnancy occurs in such a 
case, particularly in a case in Avhich there is a history of severe toxemia 
in a previous pregnancy or more i-arely in Avhich there is definite evi- 
dence of loAvered renal function, interniption of pregnancy is advisable. 
Every Avoman is entitled to make her oAvn decision, although the risk 
involved should be explained to her. Some, because of personal Avishes 
or religious convictions, prefer to take the risk and cany on. In about 
50 per cent of the cases in Avhich the disease is severe, the patients give 
birth to living children. Comparatively feAV mothers die during preg- 
nancy. Most of them have an inci'ease in severity of the chronic vascular 
disease Avhich probably shortens their Irtes. A minority go through 
lu’egnaney Avithout apparent exacerbation of the disease. 

Chronic vascular disease affects the maternal side of the placenta as 
it does all of the maternal tissues. Kellogg, Young, and many other 
obstetricians have noted the high incidence of pathologic changes in the 
placenta, including extensive fonnation of infarcts and retroplacental 
hematomas. The high incidence of abmptio placentae in cases of chronic 
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factors whicli increase the incidence of manual removal and those which 
increase the morbidity following the procedure (see Table I and II). 
The material includes those patients delivered from March 1, 1935, 
to March 1, 1941. During this six-year period, there were 8,902 deliveries 
and 74 eases of manual removal of the placenta, an incidence of 0.83 
per cent. Cases in Avhieh the placenta was delivered normally and in 
which, because of bleeding later in the puerperium, the uterus was ex- 
plored for a retained cotyledon are not included; if these eases were in- 
cluded, the mortality statistics would be affected more favorably on the 
side of manual removal. 


Mortality 

Three patients out of 74, or 4.05 per cent, died following manual 
removal of the placenta. Since there were other factors contributing 
to these deaths, the ease histories are summarized below. 

Case 1. — K. S., a 35-j''ear-old multipara, para iv, gravida vii, had a 
labor of sixty hours, whicli was characterized by prolonged periods of 
uterine inertia and premature rupture of membranes for fort 3 ''-one 
hours. An amniotic sac infection developed and temperature rose to 
103° F. Twice she received 10 gr. of quinine to improve pains. Ap- 
proximately fifteen minutes after the cervix became 3% fingers’ dilated, 
she delivered spontaneously a stillborn, nonmacerated infant, weighing 
7 pounds. Immediately she began bleeding moderatel.y and in thirty 
minutes she lost 750 c.e. of blood. The uterus remained relaxed and would 
not contract. A manual removal of the placenta was performed under 
ether anesthesia after 30 minutes, and the uterus was then packed. The 
patient now appeared to be in shock. Vaginal bleeding continued in spite 
of the uterine tamponade. The total blood loss Avas estimated to be 1,600 
e.c. While moribund she was transfused ivithout benefit. This was before 
the days of the blood bank and there ivas unavoidable delay in securing a 
donor. The patient did not react and died three hours post partiim. 

Post-mortem examination shoAved a rupture of the loAver uterine 
segment Avith hemorrhage into the base of the broad ligament. This 
Avas not recognized either during the manual removal or the packing 
of the uterus. Ten international units of pituitrin Avere given in- 
tramuscularly in the third stage and 0.2 mg. of ergonoA'ine intrave- 
nously after the delivery of the placenta. 

Case 2. — M. P. Avas a 35-year-old multipara, para xi, gravida xa", 
AAuth a tAvin pregnane3q confirmed x-i’aj’’ during labor. After a first 
stage of twenty-one hours and a second stage of tAvo hours, a breech 
extraction Avas performed on the first infant because of failure to 
progress. Thirty-five minutes Avas then alloAved to elapse; the second 
bag of Avaters AA'as artificialty ruptured and the second infant was 
also dehA^ered b}^ breech extraction. Taa'o cubic centimeters of obstetric 
pituitrin Avere given intramuscularl.y tunce. The oiierator alloAA'ed five 
contractions of the uterus to take place. An expression of the placenta 
Avas noAV attempted Avith the sudden loss of 700 c.e. of blood, folloAvcd 
by a sloAv but steady bleeding. After a third stage of sixty-five mnnites, 
the incompletety separated placenta aa'bs removed manuallAtyinder etliei 
anesthesia. Much bleeding occurred during and folloAAong tins procedure, 
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MANUAL REMOVAL OF THE PLACENTA 

Harold A. Schwartz,® M.D., and William R. Richards, M.D., 

New York, N. Y. 

(From the Obstetrical and Gynecological Service, Third Surgical Division, Bellevue 
Hospital, and the Department of Obstetrics and Gynecology, Nciv Tori; University 

College of Medicine) 

M any authors^'^' consider that manual removal of the placenta fol- 
lowing pelvic delivery bears with it the greatest morbidity and mor- 
tality of all obstetric operations. The incidence of this operation is usually 
given as about 1 per cent of all deliveries, although some report an 
incidence as low as 0,3 per cent and others as high as 3.27 per cent.’-'®’ ® 
Peckham, Wilson, Borborg, Currie, and others®’ ® state that in a large 
general hospital wliere maii}^ neglected cases are admitted, the mor- 
tality is over 10 per cent. For a procedure so often considered neces- 
sary and yet so dangerous, few analyses have appeared in the American 
literature. If the incidence of manual removal is 1 per cent and the 
mortality 10 per cent, it would appear that one out of every thousand 
women who deliver per vaginam will die as a result of manual removal 
of the placenta. The authors believe that the operation is often an in- 
cidental procedure following a more serious operative delivery and con- 
sequently is accused unjustly of the resulting morbidity and mortality. 
Nevertheless, manual removal of the placenta cannot be considered an 
innocuous operation; for this reason the attendant often procrastinates 
in the presence of an exce.ssive blood loss, thereby adding considerable 
danger to the manual removal when it is finally performed. Many lives 
are probably lost by this delay rather than by the operation itself. 

These beliefs, as stated above, prompted a study on the obstetric 
service at Bellevue Hospital of the cases in which' the placenta had 
been manually removed. An attempt was made to determine both those 


•In Active Army Service. 
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This death was chiefly attributable to post-partiim hemorrhage, second- 
to overdistention of the uterus by large twins and not because 
o± a manual removal of the placenta. It is unjust to the mortality 
statistics of manual removal to include such deaths from hemorrhage, 
let some authors^' ‘n 6 ^heir eagerness not to give their 
own hospital too good a statistical record, include such eases and, 
a priori, make manual removal seem more hazardous. The third 
patient described above died from sepsis following a severe amniotic 
sac infection beginning during labor. The manual removal of the 
placenta was probably an important factor in the fatal outcome. Wilson® 
has stressed the seriousness of a retained placenta in the presence of 
an amniotic sac infection. 

The first death (that with ruptured uterus) is definitely not at- 
tributable to manual removal of the placenta. The corrected mortality 
can therefore be stated as 2 out of 74, or 2.7 per cent. One patient, 
or 1.35 per cent, died from hemorrhage, and one patient, or 1.35 per cent, 
from sepsis. While there shall always be an occasional maternal death 
from blood loss, fatal hemorrhage almost never should be directly due to 
the manual removal, if proper precautions are used. 


Morbidity 

Thirty-one, or 43.1 per cent, of 72 patients with manual removal 
(excluding 2 that died immediately post partum) were morbid. 
Vei’y few of these patients were seriously ill. In many cases the 
manual removal did not appear to be the chief cause for the morbidity. 
In fact, there were only 21 patients who delivered spontaneously, 
without an amniotic sac infection, prolonged labor of over thirty 
hours, or a post-partum hemorrhage. Of these 21, only 5, or 23.8 
per cent, were morbid. Six of the 21 were packed. Hence, only_15 
patients in the series of 74 delivered spontaneously without packing 
or complication other than the manual removal. Of the 15 uncom- 
plicated deliveries, 3, or 20' per cent, were morbid. The factors in our 
series which appear to be the most important in increasing the 
morbidity following manual removal are prolonged labor, intra- 
partum amniotic sac infections with fever, tamponade of the uterus, 
difficult operative deliveries, and post-partum hemorrhage. (Table I). 


Duration of Labor 

It is generallj^ believed that prolonged labor increases the incidenee 
and morbidity of manual removal and this appears true in our 


Table I. Factors Associated With Morbidity in 74 Cases of Manual Kejioval 

OF Placenta 


NO. 


Active labor of 30 hours or more 
Clinical evidence of amniotic sac infection 
(fever and purulent amniotic fluid) 
Tamponade of uterus 

Midforceps and breech extractions (exclud- 
ing twins) 

Post-partum hemorrhage of 500 c.c. or over 
Deliveries without post-partum hemorrhage 
(includes other complications) 

Spontaneous delivery (all cases) 

Spontaneous delivery without any of above 
complications 


CASES 


7 

11 


[NO. 


21 

20 


46 

28 

40 

15 


morbid 


% 


5 

7 


morbid 

71.4 

63.6 


12 

11 


57.8 

55 


21 45.7 

10 35.7 


14 35 

3 20 
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the total blood loss amounting to 2,200 c.c. The uterus Avas packed -with 
10 yards of gauze. During this time 2 c.c. of pituitrin and also 1 c.c. of 
gynergen were given intramuscularly. An infusion of glucose gum- 
acacia solution was begun two hours after the termination of the third 
stage. While not in shook and seemingly in fair condition, the patient 
died approximately one hour after the infusion was started. At the time 
of death, however, blood had appeared through the packing. A trans- 
fusion had not been given due to unavoidable delay in securing a 
donor. No autopsy was obtained. The first infant weighed 7 pounds 
2 ounces and the second infant 8 pounds 12 ounces, and both were born 
in good condition. 

Case 3.— S. S., a 29-year-old multipara, para iii, gravida v, was 
admitted to the hospital at term but not in labor, following premature 
rupture of the membranes thirty-five hours previously. She had an 
upper respiratoiy infection but no fever on admission. After desultory 
pains for two daj'S and excellent pains for two hours she delivered 
spontaneously, without episiotomy or laceration, an apparently normal 
6 pound 6 ounce infant. Total duration of ruptured membranes was 
eighty-five hours. During the last twenty-four hours of labor, the 
patient had an amniotic sac infection Avith chills and a fever rising to 
103° P. The amniotic fluid was punilent and foul. Tavo cubic centi- 
meters of pituitrin Avere given intramuscularly immediately after de- 
livery of the infant. Uterine contractions occurred at intervals, but 
there Avas no evidence of placental separation. After foi’ty-five minutes 
in the third stage, slight but steady uterine bleeding appeared. The 
Crede maneuver Avas attempted several times Avithout success. After a 
third stage of one hour and a blood loss of 200 c.c., the placenta AA'as 
removed manually Avith ease under cyclopropane anesthesia. Two- 
tenths milligram of ergonovine Avas given intravenously, and there Avas 
no further bleeding. Uterine tamiionade Avas not performed. The total 
blood loss Avas 400 c.c. The patient continued to be febrile in the 
puerpei’ium, and evidence of diffluse pulmonary emboli appeared. An 
anaerobic streptococcus Avas cultured from the blood stream. There Avas 
no response to multiple transfusions or sulfonamide therapJ^ She died 
on the 57th post-partum day. Unfortunatelj^ no post-mortem examina- 
tion Avas performed. 

Comment 

In the first case, R. S., the patient had an unrecognized rupture 
of the uterus. The manual removal aaus incidental and not a significant 
factor in causing the maternal death. On analyzing the second case, 
manual remoA'al of the placenta Avas necessitated by post-partum 
hemorrhage during the third stage from an atonic, ^verdistended 
uterus. Also the quantity of packing utilized does not seem to haAm 
been sufficient. The circumstances of this death Avere peculiar since 
the patient Avas never in shock and it is possible that the death Avas 
due to the gum-glucose solution. As has been reported by Studdiford,^ 
several deaths from gum-glucose solution occurred on the BeUeAUie ob- 
stetric seiwice at this time. NeAmrtheless, the quantity of blood lost 
Avithout replacement (2,200 c.c.) AAmuld appear sufficient to cause the 
death of the average patient. This Avas in the days before the blood 
bank AA^as organized and ergonovine became available. By trans- 
fusing in the third stage and giving ergonovine liberallv after the 
removal of the placenta, this patient might Avell have been saved. 



240 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGT- 


35 pev cent. There were 11 patients with miclforceps deliveries 
and 9 hieech extractions; of the combined 20, 11, or 55 per cent 
were morbid. 

It is interesting that 16 patients, 21.6 per cent of the total 74 
patients, ivere breech deliveries, while the incidence of breech de- 
liveries at Bellevue Hospital is onlj^ 6 per cent. Probably breech 
deliveries per se are not important in increasing the incidence of 
manual removal, but rather because thej’’ are associated with a high 
incidence of prematurity, or of prolonged labor and difficult deliveiy. 

Uterine Tamponade 

It appears that packing the uterus and vagina post partmn in- 
creases considerably the morbidity in manual removal. Consequently, 
packing should be dispensed ivitii whenever possible. In 23, or 31.1 
per cent, of the patients, the manual removal was followed by 
tamponade of the uterus. Two died immediatelj^ after packing, and 
of the 21 patients, 12, or 57.1 per cent, were morbid. Fifty-one pa- 
tients were not packed, and of these, 19, or 37.3 per cent, were morbid. 
Of the 41 nonmorbid eases in the series, onlj^ 9 were packed. There 
were 6 patients who delivered spontaneously’- without any complica- 
tion other than manual removal followed by uterine tamponade; 2 
of the 6, or 33.3 per cent, were morbid. There were 15 patients who 
delivered spontaneously without any complication other than manual 
removal, which was not followed by uterine tamponade; only 3 of this 
group, or 20 per cent, were morbid. 


Post-partum Hemorrhage 

Post-partum hemorrhage commonly accompanies manual removal 
of the placenta and frequently’- is the indication for this maneuver. 
Forty-eight, or 64.9 per cent, of the 74 eases were associated -n’ith a 
post-partum hemorrhage of 500 c.c. or over; 23, or 31.1 per cent, with 
a post-partum hemorrhage, 1,000 c.c. or over; and 8, or 10.8 per cent, 
with 1,500 e.e. or ovei\ Excessive blood loss definitely’ increased the 
morbidity’- in manual removal, for of the 46 patients -with post- 
partum hemori’hage of 500 c.c. or OA’er (excluding 2 that died im- 
mediately post partum), 21, or 45.7 per cent, w’ere morbid. Of the 21 
patients with post-partum hemorrhage of 1,000 c.c. or over (exclud- 
ing the 2 that died immediately post partum), 11, or 52.4 per cent, 
were mox’bid. Only 28 patients, or 37.8 per cent, had post-partum 
bleeding of less than 500 c.c. Ten of the 28, or 35.7 per cent, were 
morbid. 

Of the 31 morbid eases in the entire series of 74 manual removals, 
21, or slightly’ over two-thirds, -were associated with a post-partiim 
hemorrhage of 500 c.c. or over. Eleven, or over one-third of all the 
morbid patients, had a severe post-partum hemorrhage of 1,000 c.c. or 
over. Hence, post-partum hemorrhage increases the_ moiffiidity in 
patients -v’ith manual removal, the incidence of morbidity’ rising w’lth 
the degree of hemorrhage. 


Factors Which Influence Incidence of Manual Removal 

The factors which appear to increase the incidence of manual 
removal are a previous manual removal, post-partum hemorrln^e, 
midforeeps operations and breech extraction, prematurity and imma- 
txn-ity of the fetus, maceration of the fetus, multiple pregnancy, 
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series. Of the 74 patients, 8 had an active labor of thirtj^ hours or 
over. This is an incidence of approximately 11 per cent compared 
to the general incidence of prolonged labor of 2.5 per cent, ^ five of 
7 patients (excluding one immediate post-partum death), or 71.4 per 
cent, with a labor of thirty hours or oAmr were morbid. 

Amniotic Sac Infection 

In this study an amniotic sac infection Avas said to be present if 
the intra-partum amniotic fluid Avere foul or purulent and if the 
temperature rose to 100° F. or oAmr, both factors being necessary. By 
these standards, 11, or 14.9 per cent, of the series had an amniotic 
sac infection. Of these 11, 7, or 63 per cent, Avere morbid post partum, 
and none Avere packed. Of the 4 nonmorhid ones, one Avas packed 
but only for eight hours. Unquestionabl}'-, an amniotic sac infection 
increases considerably the morbidity of manual remoAml. It also ap- 
pears to increase slightty the incidence of this maneuver. The only 
death from puerperal infection after a manual removal oceurred in a 
patient AAuth an intra-partum amniotic sac infection. 

Type of Delivery 

Opex'ative deliveries, excluding Ioav forceps, inerease the incidence 
and the morbidity of manual remoAml of the placenta (Tables I, II, 
and III). Only 40 of the 74 patients (55.4 per cent) Avere spontaneous 
deliveries. In this group of spontaneous deliveries the morbidity is 

Table II. Factors That Appear to Increase the Incidence op Manual 
Eemoval of the Placenta 


1. Previous manual removal of the placenta 

2. Post-partum hemorrhage of 500 c.c. or over (in- 
cludes blood loss immediately after placental 
delivery) 

3. Midforceps and breech extraction operations 

4. Prematurity and immaturitj' 

5. Macerated fetus 

6. Multiple pregnancy 

7. Clinical amniotic sac infection with fever 

8. Active labor of 30 hours or more 


no. cases 

% 

7 of 44 

15.9 

48 of 74 

04.9 

20 of 74 

27.0 

10 of 74 

21.0 

9 of 74 

12.2 

4 of 74 

5.4 

11 of 74 

14.9 

7 of 74 

9.5 


— uic ciiiaiigiru iiwoiuijig lu iiieir apparent order of importance 

as based on a study of 74 cases of manual removal of the placenta, the apnarentiv 
more important factors being listed first. ^ ^ 


Table III. Type op Delivery AVitii Resulting Morbidity in 74 Cases of Manual 

Removal of Placenta 



sponta- 

neous 

LOW 

FORCEPS 

assisted 

breech 

breech 

extraction 

AVITH 

version 

BREECH 

EXTRACTION 

WITHOUT 

A'ERSION 

MID- 

FOR- 

CEPS 

TWIN'S 

Morbid 

Not 
morbid 
Died at 
delivery 

14 

20 

1 

0 

2 

3 

4 

3 

3 

1 

2 

1 

0 

5 

3 

1 


41 


7 

1 0 1 

3 1 

1 11 

4 
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Twins 

Tile presence of twins increases the incidence of manual removal 
cliieny because of hemorrhage caused partial placental separation 
either in the third stage of labor or after the birth of the first infant. 
Guttmaeher^ at the Johns Hopkins Hospital found the incidence of 
manual removal almost twice as high in twins as in the total clinic 
incidence. Pour patients in onr series, or 5.4 per cent, had twins. 
One patient died iminediatelj'' post partnm, and the other three were 
morbid. The presence of large twins is viewed ivitli particular con- 
cern.^ Uncontrollable bleeding often starts after the delivery of the 
first infant, necessitating the prompt deliverj^ of the second infant and 
then the placenta. Because of this rapid evacuation of the distended 
uterus even oxj^toeies maj^ fail to overcome the uterine inertia. One 
case history in which the mother died from hemorrhage has already 
been given. In another ease, where the infants weighed 8% poiuids 
each, because of continued bleeding after the manual removal, the 
overdistended uterus and the vagina ivere packed with the enormous 
amount of 60 jmrds of 2-inch gauze, which is three times the usual 
amount. In such cases 10 I.U. of pituitrin intramuscularly and pos- 
sibly 0.2 mg. of ergonovine should be administered as soon as the 
second infant is delivered. 


Other Factors 

Thirty, or 42.9 per cent, of the 74 patients were primiparas, and 44, 
or 57.1 per cent, multiparas. The procedure appears espeeiallj^ com- 
mon in multiparas who delivered spontaneously after a long labor due 
to uterine inertia. 

There were 28.3 per cent of the series who had one abortion and 
an additional 14.9 per cent who had 2 or more abortions prior to the 
manual removal. A priori this appears to be a high incidence, but 
the incidence of abortions among the Bellevue obstetric patients is 
high. In our series, abortions, injuries due to curettage, and a his- 
tory of inflammatory disease appear to plaj^ no assignable role as 
causative factors in retained placenta. Authors in the past have dis- 
agreed as to the importance of these factors.^’ “ 

Sixty-five, or 87.8 per cent, of the patients subjected to manual 
removal were white, and 9, or 12.2 per cent, were Negresses, Avhich 
is an incidence of 7 to 1. The ratio of Avhite women to negresses on 
the obsteti'ical seiudce at BelleA'ue Hospital is almost exactly 7 to 1. 
Hence, in our series race is unimportant. This is in sharp disagree- 
ment with the findings of Peekliam- at the Johns Hopkins Hospital, 
Avhere the operation AAms necessarj’’ much oftener in the Avhite than 
in the black race. 

In our series S3’^philis Avas a factor in one case of premature labor 
and in none of the intrauterine fetal deaths. Sj'philis per se does not 
appear to increase the incidence of manual removal. Since, lioAAmA'ez, 
prematuriU’ or a macerated infant does increase the tendency to this 
operation, it is coiiceiA'able that in a A'eiy large series s.A'philis might 
indirectlj' increase the incidence of manual removal. 


Placenta Accreta 


Cases of placenta accreta are oecasionalB" 
stitutions. For some unexplainable reason, 


reported from other in- 
not a single case of pla- 
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amniotic sac infection, and prolonged labor. Some of these factors 
have alreadj’’ been discussed, and the others are discussed below 

Previous Manual Removal 

It is generally agreed that a patient who has had one manual 
removal because of a retained placenta is more liable to have another 
than is the patient who lias never been submitted to this operation. 
In a series of 189 cases of manual removal, Sehie-’ found that among 
the multiparas 64.7 pei’ cent had a liistory of a previous manual 
removal of the placenta. In our series there are 44 multiparas, and 7, 
or 15.9 per cent, are known to have had a previous manual removal 
of the placenta. Probably this incidence should be even higher in 
our series since some patients Avho have been delivered in other hospi- 
tals might have been submitted to this procedure without our being 
aware of it. At any rate, it is clearly established that some patients 
appear to have an inherently faulty mechanism of placental separa- 
tion in the third stage of labor. Either the separation is incomplete 
and the i^lacenta is removed because of hemorrhage, or the placenta 
does not separate at all and is removed because of a prolonged third 
stage; the former situation occurred more commonly in oim series. 
One patient has now been submitted to the operation 4 times. Re- 
cently a patient was delivered udio already had had 2 previous 
manual removals; with the present delivery the placenta was finally 
expressed by a Crede maneuver, but onlj' after a third stage of one , 
hour with a total blood loss of 800 c.c. 

Infant Weights 

Exclusive of twins, 16 infants (21.6 per cent of 74) weighed less 
than 5 pounds and 8 (10.8 per cent) less than 3 pounds. Hence, the 
authors agree with Peckham,® who has .shoAvn that manual removal 
was necessary much more frequently following premature than term 
delivei\y. On the other hand, tlie presence of an excessivelj'' large 
infant does not appear to increase the incidence of manual removal. 
No infant in the series weighed as much as 10 pounds, and only 4, 
01 ' 5.4 per cent, weighed 9 pounds or over. 

Infant Deaths 

In our series manual removal Avas a.ssociated Avith a high incidence 
of stillborn infants or very early neonatal deaths, this having oecin-red 
in 22 of 74 patients, or 29.7 per cent. Seven of these infants had a 
birth injury, as shoAvn by autopsy; 6 of these folloAved a difficult 
forceps or breech delivery and only one a spontaneous delivery. Five 
died because of immaturity. On analysis, it appears that the deaths 
of the infants are merely an incidental and not a causative factor in 
manual removal, since this procedure is neeessarv much more fre- 
quently folloAving difficult operative deliveries and folloAving prema- 
ture labor. It does appear, hoAvevei-. that intrauterine deafh of the 
fetus occurring many hours before deliverv caused an increased in- 
cidence of manual removal. Nine (12.2 pci- cent of 74) patients had 
■ a macerated, stillborn infant. This group AA-as not a.ssociated A\’i1h 
difficult deliveries, and most of them Avere at term. This factor of 
fetal maceration appears to liaA'e been ignored in previous anah-- 
ses.'"^’ ‘ 
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of the retention or “trapping” of the placenta by the tightly contracted 
uterus. Consequently, the administration of ergonovine in the third 
stage or labor was discontinued. 

The administration of adrenalin in the third stage of labor, in the 
hope of I'elaxing a possible contraction ring and thereby avoiding a 
manual removal, has proved a failure at the Bellevue Hospital. Thir- 
teen patients in the series received 0.5 to 1 c.e. of adrenalin in the 
third stage of labor when the placenta could not be expressed. We 
could find no case where the use of adrenalin made manual removal 
unnecessary. 

Following a manual removal of the placenta, it has recently been our 
policy not only to give 0.2 mg. of ergonovine intravenously, but also 
to give 0.2 mg. bj’^ mouth or intramuscularly every two hours for 6 
doses. If this routine is followed it is rarely necessary to tamponade 
the uterus, unless it is suspected that fragments of the placenta remain. 
No toxic effects have been noted from the repeated dosage of ergono- 
vine. With early transfusion and tlie liberal use of ergonovine, mater- 
nal deaths from hemorrhage after manual removal of the placenta 
should be extremely rare. 

It is a moot question as to how long the accoucheur should wait be- 
fore performing a manual removal. At Bellevue Hospital if the pla- 
centa has not separated after one hour, or if the patient has lost ap- 
proximately 500 c.c. of blood, a manual removal is performed. This 
operation is seldom difficult if undertaken within an hour or two after 
delivery of the infant. To await an alarming hemoi’rhage before per- 
forming a manual removal adds an unnecessary risk to the iirocedure 
when it is finally undertaken. 

In the 74 cases studied, the manual removal was done chiefly because 
of hemorrhage in 52 instances, because of the time element in 15, and 
as a prophylactic measure in 7. In at least 11 cases, however, more 
than one indication was pre.sent. 

Summary 

1. An analysis of 74 consecutive eases of manual removal of the pla- 
centa at Bellevue Hospital is given. This represents an incidence of 
0.83 per cent of 8,902 deliveries over a period of six years. 

2. The uncorrected mortality is 3, and the corrected mortality is 2, 
or 2.7 per cent, one patient dying from hemorrhage and one from sep- 
sis. With transfusions and ergonovine, deaths from hemorrhage be- 
cause of manual removal of the placenta should be extremely rare, pro- 
vided tlie obstetrician does not await an alarming blood loss before 
resorting to manual inteiwention. 

3. The uncorrected inoi’bidity is 43.1 per cent. Manual removal of 
the placenta is often an incidental procedure which follows a compli- 
cated labor or a serious operative delivery and usually is accused un- 
justly of the ensuing morbidity and mortality. Only 21 eases of the 
entire series of 74 had an entirely uncomplicated labor and deliveiy, 
and 6 of these were packed after the manual removal. 

4. The following factors were the most important in increasing the 
morbidity after manual removal; prolonged labor, intra-partum am- 
niotic sac infection, difficult operative delivery, uterine tamponade after 
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eenta accreta lias been observed on tbe Bellevue obstetric service^ in 
the past ten years, during wMcb time there were OA^er 15,000 deliveries. 

Anesthesia 

Of the 74 patients ivith manual removal of the placenta, 38 are 
known to haim reeeWed ether anesthesia for this operation, 13 c 3 ’‘clo- 
propane, and in 22 cases the type of anesthesia was not recorded. 
In one instance no anesthesia was used because of strong objections 
the patient. Cyclopropane appears to be the anesthetic of choice 
Avhere the uterus is OA’^erdistended as in grandes multiparas, tivins, 
and polyhydramnios. Cyclopropane induces strong, continued iiterine 
tone, while ether favors uterine relaxation, thereb}^ increasing the 
post-partum hemoi’rhage from the alread.y relaxed and oimrdistended 
uterus. "Where the uterus is not relaxed, or where the attendant de- 
lays terminating the third stage of labor for more than one or tivo 
hours, cyclopropane has obvious defects. In .such cases an anesthetic 
such as ether, which favors uterine and cervical relaxation, is supe- 
rior. 

Special Treatment in the Third Stage of Labor 

An attempt ivas made to estimate the blood loss during the man- 
ual removal and for a period of one hour after this procedure was 
completed. Unfortunately, this ivas not recorded on every chart, but 
at least 8 patients, or 10.8 per cent, had an additional blood loss of 
500 e.e. or over after the manual removal was begun. Hence, it is im- 
portant to realize that when one elects to perform a manual removal, 
the maneuver may not immediately control hemorrhage. 

Anticipating the hemorrhage which may accompany or follow the 
manual removal, it is now routine jiractice in the hospital to start 
either a transfusion or an infusion, depending on the condition of the 
patient, while the patient is being redrapecl in preparation for the 
procedure. If an infusion is started the blood should be t^'^ped imme- 
diately, unless the grouping is already knoAvn. This treatment, car- 
ried out in anticipation of hemorrhage, aauII in-eAmnt some maternal 
deaths. Too often the obstetrician delays the administration of an 
infusion or transfusion, alloAAung the patient to go into hemorrhagic 
shock. It is then discovered that the collapsed A’^eins can not be en- 
tered by the usual A^enapuncture and precious minutes are lost in 
exposing and entering a vessel by incision and dissection. If a macer- 
ated fetus is delivered, or the previous history or present physical 
findings suggest erythroblastosis, it is essential that the transfused 
blood be Rh negathm. Plasma is an acceptable substitute if Rh nega- 
tive blood is not available.^-’ 

For the past three years the routine medication in the third stage 
of labor at the Bellevue Hospital has consisted in giving an ampoule of 
pituitrin (10 international units) intramuscularly immediatelv folloAV- 
ing the delivery of the infant and 0.2 mg. of ergonovine intravenously 
immediately foRoAving the delivery of the placenta. Of the 74 patients 
in the series^ 4 (, or 63.6 per cent, rccelA'cd the aboA'e medication. The 
remaining 27 cases, except for 3 that delivered at home, occurred be- 
fore the adoption of this routine. For a short period of time intra- 
venous ergonovine Avas given in the third stage of labor A\ithout other 
medication. While this elfecth'ely reduced post-partum bleeding, as 
shown by Reich,-' 5 of 107 patients required a manual remoAml because 



THE TEEATIVLENT OF VAGINITIS* 

Edward Allen, M.D., and Hugo C. Bauji, M.D., Chicago, III. 
(From the Department of Obstetrics and Gynecology, Presbyterian Hospital) 

' J "'HE treatment of vaginitis is still a common problem in gynecologic 
practice. Tlie multiplicity of methods reported in the literature is 
prima facie evidence that no treatment thus far desei’ibed has proved 
to be adequate. 

In this report, covering a period of one and one-half years, •sve would 
like to give the results obtained in the studj'' of 282 patients, treated 
by a single method, namely, the instillation of a buffered acid, water 
dispersible jell3'' into tlie vagina. t The acidity of this vaginal jelly 
was varied and also its composition b^’' adding varying concentrations 
of sulfathiazole, sulfanilamide, gentian violet, or iodine. We have tried 
to evaluate our causes of failure or success on the basis of adequacy 
of treatment or the role of primary and secondarj’’ foci of re-infection. 

The general plan of investigation followed these main lines. All 
patients enterdirg the dispensarj’- or office, presenting symptoms or ab- 
normal findings in the vaginal secretion, were studied. 


Table I 


Total number studied 

Private 

Clinic (Central Free Dispensary and Presbyterian 
Hospital Obstetrical Clinic) 

282 

SO 

232 

Pace 

White 

216 

Negro 

66 

Pregnant 

S3 

N'onpregnant 

199 

Age 

15-20 

14 

20-30 

97 

30-40 

99 

40-50 

48 

50-60 

21 

60-70 

2 

70-71 

1 


A detailed history with special emphasis on the nature of vaginal, 
urinary and gastrointestinal tract sjTnptoms was taken. The vast ma- 
joritj' of these patients presented combinations of the usual sjnnptom.s 
of vaginitis, such as profuse discharge, rmlvar ir-ritation, dr^spareunia, 
backache, or irregular bleeding. The infection in a considerable num- 


*PresentecT at a meeting- of the Chicago Gynecological Society, April Ji. 30W. 
tThe jeiiv and technical seta-ice for thi.s investigation were suppiieti ° for 

Products. Inc.. Linden, N. J. tVe also wish to tiianh Miss Gertrude L. Shorter lor 
her excellent laboratory assistance. 
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manual removal, and post-partnni hemorrhage. Tamponade of the 
uterus can be avoided in most instances if the uterus is empty and er- 
gonovine is given liberally. 

5. There were 64.9 per cent of the 74 eases associated with a post- 
partum hemorrliag’e of 500 c.e. or over, and 31.1 per cent with a post- 
partum hemorrhage of 1,000 e.e. or over. The degree of hemorrhage 
was directly related to the morbidity rate. 

6. The following factors were found to increase the incidence of 
manual removal: a previous manual removal, post-partum hemorrhage, 
difOcult operative delivery, prematurity and immaturity of the infant, 
maceration of the fetus, twins, and amniotic sac infection. The im- 
portance of maceration of the fetus appears to have been disregarded 
in previous reviews. 

7. A patient who has had one manual removal of a retained placenta 
is likely in a subsequent pregnancy to require a repetition of the pro- 
cedure. 

8. Placenta accreta has not Ijeen observed at Bellevue Hospital for 
the past ten years, during which time there have been over 15,000 de- 
liveries. 

9. Cyclopropane appears to be the anesthetic of choice for manual 
removal if the uteiTis is overdistended. 

10. Failure to realize that hemorrhage may continue during and im- 
mediately after manual removal will cause unnecessary maternal deaths. 
An infusion or transfusion should be started before the manual removal 
in almost all cases. Rh negative blood or plasma is essential for trans- 
fusion if a macerated or erythroblastotic infant has been delivered. 
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in this region varied in appearance from slight to acute injection to that 
of chronic cystitis cystica^ vdth hypertrophy of the anterior bladder 
neck glands. Acute infection was frequently associated with petechial 
hemorrhages about the trigone resembling acute trichomonas infection 
of the vagina. 

Table II 


1. Trichomonas jgg 

Pregnant 29 

Nonpregnant 137 

2. Tricliomonas and monilia 16 

Pregnant 12 

ISTonpregnant 4 

3. Alonilia 60 

Pregnant 40 

Nonpregnant 20 

4. Nonspecific 40 

Pregnant 3 

Nonpregnant 37 


Sputum and stool specimens were examined. More difficulty was 
encountered witli the collection of bowel material at the proper time, 
than vdth any other phase of this work. We do not believe that the 
examination of a formed stool or stool removed with tlie lubricated finger 
will reveal the true incidence of intestinal trichomonas. 

Table III. Trichomonas Infection 



IN 

PREGNANT 

IN 

NONPEEGNANT 

Total 

29 

137 

With vaginal symptoms 

22 

104 

With bladder symptoms 

8 

56 

Patients catheterised and urine examined : 

1 


Total 

25 

135 

Trichomonas found 

10 (40%) 

28 (20%) 

Streptococcus, staphylococcus, and colon bacillus 

9 (36%) 

52 (37.9%) 

Patients cystoscoped : 



Total 

4 

66 

Bladder changes 

2 

46 


Table IV. Trichomonas and Monilia 



IN 

PREGNANT 

IN non- 
pregnant 

Total 

12 

4 

With vaginal symptoms 

12 


With bladder symptoms , 



Patients catlieterized and urine examined: 

9 


Total 

4 

0 

Trichomonas found 


Streptococcus, staphylococcus, and colon bacillus found 

3 

1 

Patients cystoscoped : 


3 

0 

Bladder changes ' 
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ber was an incidental finding in routine physical examination. Symp- 
toms referable to the urinary tract, such as dysuria, freciuency , urgency, 
nocturia, and occasionally incontinence, were almost as common as the 
vaginal discomfort. Llany patients in whom urinary tract symptoms 
were present did not have microscopic, cultural, or cystoseopic evidence 
of infection. Patients ivithout urinary symptoms, however, occasionally 
did have positive findings. These histories confirmed the usual finding 
that the onset or return of symptoms frequently preceded or followed 
the menstrual flow. A large number of recurrences, however, -were 
immediately iireeeded by intestinal disturbance; in fact, many of these 
patients were chronic sufferers from a so-called irritable bowel, mani- 
fested by recurrent attacks of loose stools. 

Phj^sieal findings varied. The vulvar skin manifestations of infec- 
tion ranged from normal skin to that of widespread vulvitis, including 
perirectal irritation and occasionally condylomata aemninata. The 
vaginal mucous memlirane occasionally was normal in appearance but 
usually revealed evidence of congestion or mucosal petecliiae, often with 
localized evidence of infection about Skene’s glands or the opening of 
the Bartholin duets. Frequently cervical erosions, polyps, Nabothian 
cj^sts, or other common causes of leucorrhea were found as incidental 
pathology. Tender indurated sacrouterine ligaments were a rather 
common finding, especially in the acute stages of the infection, and prob- 
ably account for much of the dyspareunia or backache. 

Unlubricated speculum examination always preceded any other 
manipulation. In like manner, pH determinations were next made, 
using either a Beckman potentiometer or nitrazine paper. The glass 
electrode of a Beckman pH meter was inserted either directly into the 
vagina or if a sufficient quantity of discharge was present to fill the 
specimen cup (3 to 4 c.c.) the readings were made in tliis secretion. 
For all practical purposes the nitrazine paper seemed sufficiently ac- 
curate, checking with the potentiometer readings within a range of 
0.5 pH. 

Identification of the type of vaginitis was accomplished by micro- 
scopic examination of an unadulterated wet smear and gram stain. In 
questionable cases the secretion was cultured. 

All urine examinations were made on catheterized specimens. Tricho- 
monas were seldom found in the whole specimen. Not until the exam- 
ination was confined to the last few drops of the residual urine (2 to 4 
c.c.) were trichomonas found with any degree of regularity. The 
catJieter was not removed until after the specimen was obtained to 
obviate, if possible, contamination from tlie urethra. Concentration of 
the sediment by lightly centrifuging aided in finding the Trichomonas. 
Determinations of pH, wet and stained smears and cultures wei'c made 
of the urine. Whenever possible, cystoseopic examinations were made 
and repeated when indicated. Cystoseopic findings of infection usually 
were characterized by changes around the bladder neck. The mucosa 
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The patients infected with monilia alone present a somewhat differ- 
ent picture and are summarized in Table V. 

We have included under the general heading of nonspecific vaginitis 
the patients in whom gonorrhea, trichomonas, and monilia were not 
found, but whose symptoms apparently were caused by staphylococci, 
streptococci, or the colon bacillus. 

Table VII shows the proportional use of the primary jelly and 
modifications. 

Measux’ed amounts ( 5 c.e. ) of jelly were instilled deep into the vagina 
at bedtime or twice daily bj’’ means of a plastic syringe. This offers a 
greater opportunity for the p^atient to treat herself adequately than 
previous methods Ave have used. 

A tabulation of the urinary tract findings is given in Table VIII. 

Table VIII 






1 CYSTOSCOPIC 

1 


GATH- 

TRICHO- 

NON- 






BLAPDEB 

TOTAL 


ETEUIZED 

MONAS 

SPECIFIC 

number 

FINDINGS 

Trichomonas 

135 

28 

52 

66 

46 


(nonpregnant) 

Trichomonas 

25 

10 

9 

4 

2 


(pregnant) 

Trichomonas and monilia 

4 


1 

1 

1 


(nonpregnant) 
Trichomonas and monilia 

12 

2 1 

I 3 

2 

2 

12 

(pregnant) 

Monilia 

19 


0 



20 

(nonpregnant) 



0 



40 

Monilia 

1 


(pregnant) 

Nonspecific 

10 


0 



37 

(nonpregnant) 







Nonspecific 

1 

O 

(pregnant) 








207 

40 1 

65 1 

73 1 

51 1 

2S2 


Total number patients uutli trichomonas ^In?22.6% incidence 

Number with trichomonas found in catheterized specimen 4Uj_ 


A resume of 3,323 stool examinations of about 1,100 patients by 
direct microscopic study and culture in the general laboratoiy ^of the 
Presbyterian Hospital revealed the results as shotvn in Table lA. 


Table IX 


— — 



endamoeba 

TRICII. AND 


TRICHOMONAS ^ 

HISTOLYTICA 

E. HLST. 

stool examination 

54 

79 

8 

Culture 

98 

162 

lo 

Both (direct stool 

38 

63 


examination and 




culture) 






A summation of the results of this study of vaginitis is slioum in 
Table X. 
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These examinations gave the classification of patients as shown in 
Table II. 

Our findings associated with Trichomonas are summarized in Table 
III. 

Table V. Monilia Infection 


, : - , : - . — :: — — — — 

IN 

IN NON- 


pregnant 

PREGNANT 

Total 

40 

20 

With vaginal symptoms 

33 

16 

With bladder symptoms 

5 

1 

Patients catheterized and urine examined: 



Total . 

1 

2 

Urine examinations were negative. j 



Table VI. Nonspecific Infection 


in non- 

IN 

i 

pregnant 

PREGNANT 

Total 

37 

3 

With vaginal symptoms 

34 

2 

With bladder symptoms 

9 

2 

Patients catheterized and urine examined: 



Total 

10 

0 

Urine negative 

10 

0 

Table VII 

"C" (basic jelly)* pH 4.5 


178 

Basic jelly adjusted to pH 7.0 


10 

“C” containing sulfanilamide 


38 

“C,” containing sulfathiazole 


7 

Sulfanilamide, sulfathiazole, and “G” 


7 

“ C ” containing gentian violet 1% 


6 

“C" containing iodine 1% 


4 

Gentian violet and “C” 


7 

Iodine and “C” 


4 


Iodine and basic jelly adjusted to pH 7.0 5 

“C” and basic jelly adjusted to pH 7.0 6 

Gentian violet and jelly adjusted to pH 7.0 2 

Gentian violet, “C' and jelly adjusted to pH 7.0 2 

Gentian violet, “C” and sulfanilamide 3 

Iodine and jelly adjusted to pH 7 and “C” 1 

Iodine, "C” and 3% sulfanilamide 1 

Cream ^ 


Bladder treatments 

5% argyrol, oz. 1, twice wcclflj' 
Sulfatbiazole by mouth 
Urotropin and sodium acid phosphate 


•“C" orthogynol jelly with pH -1.5 (Ortho Products 
Vegetable guru ’ 

Glycerin 
Boric acid 
Ricinoleic acid 

Propyl ester parahydroxybeiizoic acid 
OxyQUinoUnc sulfutc 
Water to 

pH adjusted wiUi acetic acid to pH 4.0 


Inc. 


2S2 

79 

4 

17 


5% 

10% 

3% 

0.75 

0.05 

0.025 

100 
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They did not return of tlieir oivn accord because they no longer had 
symptoms of vag-initis. Relief of sj^mptoms is not synonymous with 
cure. These facts indicate either incomplete cure or re-infection. Prom 
this study we are inclined to believe that re-infection is most proliahly 
fiom the bladder. This does not explain, however, the initial infection 
of the vagina whicli we believe follows periods of intestinal infection. 
The male prostate serves as a primaiy focus in some instances. This 
leaves other unlcnoivn sources yet to be determined. Due to the preva- 
lence of urinary tract contamination a similar invasion of the upper 
Mullerian tract probably does occur more frequently than has been indi- 
cated in the literature. Our experience in private practice with acute 
or chronic pelvic infection has been that the 3 ^ are more often associated 
with trichomonas or non-specific organisms, than the.y are with gonor- 
rhea. These pelvic infections maj'- be due to the bacteria associated 
with the trichomonas as we never have been able to isolate the tricho- 
monas from aspirated matei’ial. The fluid from two Bartholin ej'^sts 
contained trichomonas and in our opinion is a frequent cause of acute 
bartholinitis. A studj’' of secretions obtained from above the external 
os might offer important information concerning re-infection. By the 
same inference, more careful studj’- of upper urinarj’- tract pathology 
^vill probably accord to these infections affecting the trigone a more 
important r61e than at present. We are impressed by the fact that 
those patients in whom bladder changes -were found generallj^ had a 
moi’e patulous urethra than normal. The urinaiy meatus in some of 
them was almost funnel shaped. Urethral diseases, such as granulations 
or partial stricture, were occasionally found. 

Conclusions 

1. A buffered acid jelly is an effective and acceptable method for the 
treatment of vaginitis. 

2. A shift in vaginal pH can probably be produced by a buffered 
acid jelly. 

3. Symptomatic relief can he obtained in a high percentage (84 per 
cent of patients) bj^ this method. 

4. A large number of apparent cures of monilia and nonspecific in 
fection are reported. 

5. The percentage of cures obtained compared favorably with meth- 
ods we previous^ have emploj’^ed. 

6. Final cure has not been as frequent in our hands by any method 
as has been reported in many clinics. 

7 Treatment of concomitant urinary tract infection has helped to 
increase our number ot good results. We feel that this has been a 
rather neglected aspect of the treatment of vaginitis. 

8. Cooperative effort between the genitourinary and gj'iiecologic 
specialties wmuld benefit the patient. 
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Table X 



TOTAL NO. 
j STUDIED 282 

cn: 

VAG. 

RED 

BLAD. 

RE- 

LIEVED 

SYMP- 

TOMS 

INSUPE. 
TREAT.* 1 

NOT 

CURED 

CURED OF 
TOTAL 

CASES 

STUDIED 

COR- 
RECTED 
% OF 
CASES t 

Trichomonas 1 

Preg. 

29 

n I 

3 

26 

5 ! 

13 ! 

37.9 

45.8 

1 

Nonpreg. 

137 

53 

16 

107 

42 1 

42 

38.6 

55.7 

Triciiomonas 

Preg. 

12 

1 

1 

10 

9 

2 

8.3 

33.3 

and monilia 

Nonpreg. 

4 

3 1 


4 

0 1 

1 

75.0 

75.0 

Monilia 

Preg. 

40 

26 1 


38 

12 

3 

65.0 

i 92.8 


Nonpreg. 

20 

14 


17 

3 

2 

70.0 

! 82.3 

Nonspecific 

Preg. 

3 

3 


3 

0 i 

0 

100.0 

1 100.0 


Nonpreg. 

37 

24 


34 I 

10 

3 

64.8 

1 88.8 


‘Contains those patients who abandoned treatment and could not be followed. 
Their ultimate condition at time of discontinuance is unknown. Some of the latter 
had experienced relief of symptoms before discontinuing visits. 

tThe corrected percentage of cures eliminates those who had insufficient treatment 
according to our standards. 


Discussion 


We believe that the instillation of a vaginal jelly is the most satis- 
factory method of self-treatment for the patient, and produces results 
equally as good as any method we thus far have used in the treatment 
of trichomonas. 


Additions of various chemicals have not appreciably increased the 
ultimate cures. Increased irritation was caused not infrequently by 
the addition of 1 per cent gentian violet. The addition of sulfanilamide 
or sulfathiazole in amounts varying from 3 to 30 per cent was no more 
efficacious than the basic jellj’-, except that the smears seemed to show 
a more rapid disappeai’ance of cocci. Absorption into the blood stream 
of these sulfonamides could not be demonstrated, although as much as 
one ounce was instilled daily for a period of five days. 


The paradoxical cure of the monilia vaginitis by an acid jelly in 
such a high percentage of cases is hard to explain. It was more effec- 
tive for monilia than for trichomonas in this series. We plan to investi- 
gate further the role of the separate components of the basic jelly. The 
jelly offers, we believe, a safe method of ti’eating vaginitis during preg- 
nancy as no untoward results were noted in our patients. 


In general, the shift of pH was toward normal vaginal acidity. Our 
observations confirm those of other investigatoi-s, that the pH of the 
vagina varies in its different portions as well as in the different phases 
oi tlie menstrual cycle or amount of cervical secretion. We are not 
convinced that clianging the pH of the vaginal secretion is Die prime 
factor m freeing the vagina of infection, though symptoms are usuallv 
relieved. In support of these statements, 115 were considered cured as 
gauged by our standards while 239 of tlie total were svmptom free. 
1 he standard for cure chosen was throe consecutive negative smears 
o) allied at the end of at least a three-month period of treatment. Tlii.s 

leiealod that the vaginas of many of the patients still harbored infection. 
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(closing).— If M’e study these cases over a long period of time, we 
will find a great many of them recur. Whether that is due to lack of primary 
cure or re-infection is still to be determined. We are impressed also with the 
number of cases of pelvic abscess and salpingitis that are probably due to tricho- 
moniasis or associated infection with yeast. 

I think a great many of our postoperative infections and morbidities are due to an 
unrecognized vaginitis. Man}’ times radical operations are done on the cervis, be- 
cause one slide is taken and nothing found. Every one of us must realize that in a 
patient with acute infection with the trichomonas it may take some time to find the 
organisms. 

As we study these cases we will find that some of the infections probably come 
from the gastrointestinal and urinar}’ tracts. We should cooperate with the 
gastroenterologists and find out whether this infection comes primarily from the 
bowel. 


THE IMPORTANCE OF THE RH BLOOD FACTOR 
IN ERYTHROBLASTOSIS^' 

Edith L. Potter, M.D., Israel Davidsohn, M.D., and 
Allan B. Crunden, M.D., Chicago, III. 

(From the Department of Obstetrics and Gynecology, The University of Chicago and 
The Chicago Lying-In Hospital and the Pathological Laboratories 
of the Mount Sinai Hospital) 

T he Rh blood factor recently demonstrated by Landsteiner, Wienei’, 
and Levine and his associates is of great clinical importance, be- 
cause of its possible relation to severe or fatal transfusion reactions 
and to the etiology of erythroblastosis. Several recent publications*"' 
have described this factor and the relation it seems to bear to these 
two conditions, so that it is unnecessary to reAuew the material in 
detail. Suffice it to say that the Rh factor is an antigenic substance 
found in human blood cells which is similar in some ways to other pre- 
viously described antigenic factors, the most important of which are 
A, B, M and N. It is inherited as a Mendelian- dominant as are the 
others. It occurs only in the red blood cells as do ]\I and N, and is 
not found in tissues and secretions as are A and B. No spontaneously 
occurring agglutinins for the Rh factor have been demonstrated and 
in this respect it resembles M and N; such agglutinins are present for 
A and B. When cells containing the Rh factor (Rh-f) are introduced 
into the blood stream of a person in whom the factor is absent (Rh-), 
agglutinins against it may be developed (i.e., it has iso-immunizing 
ability). Agglutinins are never produced for the or N factor. Foi 
this reason the M and N factors are of no importance in blood trans- 
fusions while the Rh factor is of much importance. If blood contam- 
ing the Rh factor is introduced into an individual who is Rh negative, 
and antibodies are produced which are capable of agglutinating Rh 


•Head at a meeting- of the Chicago G.vnecological Societj-. April 17. 1942. 
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&. Greater interest on tlie part of the gastroenterologist would un- 
doubtedly give added information. 
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Discussion 

DE. H. C. HESSELTINE.— Much of wliat Dr. Allen and Dr. Baum have pre- 
sented agrees sufScientlj’' with some of our views that we cannot offer \ ery 
divergent opinions. 

The fact that they presented their data without correction may explain why 
16 per cent of their vaginal trichomoniasis patients did not obtain relief by a 
single method of treatment. A careful survey of the literature or a critical study 
with a sufficient number of patients would bring one most likely to a somewhat 
similar conclusion. The results maj' be made to varj' from a very favorable report 
to an average one depending upon the criteria for cure. The more rigid the 
criteria, the less favorable the result. As the essayists have pointed out, the 
patients should be followed for some time after apparent cure if one is to be cer- 
tain of the results. It is especially important to examine the patients immediately 
after the completion of the catamenia. 

Whenever one plans a new therapy it may be well to investigate the great 
number of medicaments and procedures which have received at least temporarily 
some support and perhaps popularity. From violent scrubbing of the vagina to 
the simple topical application, from frequent to infrequent office visits, from 
liquids to powders the pendulum has swung and returned. 

Allen, Jensen and Wood, in 1935, pointed out the importance of the patient’s 
own urinary tract as a focal site. We agree that too little attention is paid to 
sucli sites as the patient’s urethra and bladder, cervix and gastrointestinal tract, 
and even to her husband. Instances occur in which both the prostatic secretion 
and the patient 's own urinary tract maj" be focal sites. Bowers and I have data 
which confirm some of these previous reports and emphasize even more the sig- 
nificance of these sites as sources of recurrence. Obviously then therapy must be 
directed at the vaginal condition and at all other involved areas. Fortunately 
most of the mild or earlj- cases yield to many and various treatments. 

Drastic or extreme procedures upon the cervix and other structures will be in- 
dicated rarely and only after due consideration. Tlie old question of the impor- 
tance of the Trichomonad and the associated bacterial flora persists. Eecently 
Wolter, Campbell, and I observed that experimental production of vaginal tricho- 
moniasis iu human beings was much more likely when there was an abnormal 
bacterial flora present. 

If it is the increased acidity that is beneficial then any sufficientlv acidic sub- 
stance would produce the same re.sponse. Perhaps the value may rest with other 
.substances in the jelly, as tragacanth, glycerin, or the preservative in it. 

Muni members of this Society have their favorite therapies. It is recom- 
mended that enthusiasm be tempered witl. balance and control, and without cor- 
rection of data. Let us all follow the example of Allen and Baum in making a 
thorough and complete study, just as they are in the process of doing. Likewise, 
let us not be premature in arriving at conclusions. Let us know what our prep.-i- 
rations arc and evaluate each .substance in them. And let us not forget the likelihood 
of re-infection from the difficult cases. 
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of the interest of a piiysieian in tJie Rh of the blood, fornis the basis 
for the figures which follow. 

have been made in the laboratories of the 
Alt. feinai Hosintal. Seram for testing was obtained from 5 patients 
Avitn agglutinins in the blood, and all specimens on which Rli determi- 
nations have been made were tested with at least three sera. Immu- 
nization of rabbits with rhesus monkey blood has also been accomplished 
ana tins serum has been used in some cases in addition to the other 
three sera. 


The tests have been performed according to the method suggested 
by Levine. Two drojis of the serum containing anti-Bh agglutinins 
were placed in a test tube of 7 mm. bore, and to this was added one 
drop of a 1 per cent suspension (in saline) of the cells to he tested. 
The tube was shaken and placed for one hour in a water hath at 37° C. 
If clumping was absent at the end of that time the tube was centrifuged 
for one minute at six hundred revolutions. If, after the tube was 
shaken, the cells still failed to show visible agglutination, one drop Avas 
examined under the microscope. Knmvn Bh-f and Bh- blood cells ivere 
always run as a control simultaneously with each test. In the early 
phases of the Avork a similar test Avas set up at icebox temperature. 
This Avas later discontinued in aucav of our OAvn exiierience and that of 
LeAune AA'^hich indicates that the Rh reaction is as a rule characteristic 
of that exhibited by so-called Avarm agglutinins. 


Discussion 


The conclusions AAdiich must be reached as a result of this multiple 
testing are (1) that the Rh factor is not a single constant entity, but 
is rather a mosaic of factors each of Avhich may shoAV some individual 
variation and (2) the agglutinins in the rabbit serum are not identical 
Avith those produced in human blood. Although blood from the major- 
itj^ of all individuals reacts uniformlj’' Avith the Amrious testing sera, there 
are occasional instances in Avhich blood may be negative to one serum and 
positwe to another. If the blood of any indiAudual is not agglutinated 
by a serum knoAAm to contain anti-Rh agglutinins Avhich are eSectire 
on other bloods, it means that the particular individual Avhose blood 
fails to react is capable of becoming immunized by any blood Avhieh is 
agglutinated by the testing serum. If, for instance, a AAufe is Bh+ to 
two sera and Eh- to a third, Avhile the husband is Bh-f- to all three, it 
is evident that an Rh fraction is present in his blood to which she may 
become immunized. An antigenic analysis of the Rh factor has been 
published recently by one of us (I. D.).® 


The blood of 60 mothers giAung birth to babies Avith erythroblastosis 
has been examined. The infants of 55 mothers haA'c died and liaA-e been 
examined at necropsy;*" those of fiA'e mothers are liAung. Of these rnotbei's 
54 are Rh-, and 6 are Bh-f. Among the 6 Aidio are Rh-f, 3 babies Avere 
macerated and 3 Avere not. In a badly macerated fetus tlie diagnosis is 


•Sixtv-six infants of these mothers have been examined at 
Chicago" Lving-In Hospital, and five, delivered in subsequent 

elsewhere One motlier gave birth to twins both of whom tiled oi uie 
dfseas" thirteen m'others have had a single subsequent pregnancy and one had t« 
subsequent pregnancies. All infants have died of ers’throblasfosis. 
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positive cells, the introduction of Rh positive blood by subsequent 
transfusion into such a sensitized person may result in the agglutina- 
tion of the donor’s cells in the recipient’s blood stream even though 
both individuals are of identical major blood groups (AB, A, B, 0). 

If a fetus inherits the Rh factor from an Rh+ father, and the mother 
is Rh-, a break in the placental circulation will result in the introduc- 
tion of fetal Rh positive cells into the maternal Rh negative blood. 
Levine and others postulate that iso-immunization may thus be pro- 
duced and that the antibodies thus formed may be transmitted back 
through the placenta from the maternal circulation into the fetal lilood 
stream. These antibodies may adversely affect the hematopoietic sys- 
tem of the fetus and produce the condition known as erythroblastosis. 

Levine and his associates have tested the blood of over 1,000 indi- 
viduals and have found that, in the general population, 86 per cent of 
all individuals are Rh positive; 14 per cent are Rh negative. They 
have also shown that in a group of 111 women who have given birth 
to babies with erythroblastosis only 9 per cent are Rh positiv'-e while 
91 per cent are Rh negative. Javert has also tested 14 mothers stated 
to have had babies with erythroblastosis; 11 were Rh positive, and 3 
were Rh negative. 

The diagnosis of erythroblasto.sis can be established at autopsy in 
the majority of cases without much difficulty. There are times how- 
ever when pathologic changes are slight or are atypical and it is im- 
possible to be certain whether or not this condition exists. Among 
infants who survive, even greater difficulty may be encountered in 
positively establishing the diagnosis. Because of the bad prognosis 
for future pregnancies after the condition has once occui’red, the diag- 
nosis is of more than academic interest and it is extremely important 
to arrive at an accurate conclusion. 

We have hoped that the determination of the presence or absence of 
the Rh factor in the maternal blood stream might prove of diagnostic 
aid in the questionable cases. 

As previously stated. Levine has shown the Rh factor to be absent 
in only 14 per cent of the general population but absent in 91 per cent 
of women giving birth to babies with erythroblastosis. He does not 
state, however, what criteria were used to establish the diagnosis of 
erythroblastosis in the infants of tlie mothers who were tested. 

Material 

During the past several years many fetuses and infants have been 
examined at autopsy, at the Chicago Lying-in Hospital. These have 
come both from the service of this hospital and from other institutions 
and individual physicians. Following the discovery of ‘the Rh blood 
factor, an attempt was made to obtain blood from all of the women 
who had given birth to infants and fetuses in whom there had been 
at any time a suspicion that erythroblastosis was the cause of death. 
This material, together with a few additional cases submitted because 
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or two sera. Of those with later deaths 27 were positive to all sera, 4 
sera, 5 were negative to one or two sera. 
n of 29 husbands has been examined; all but 2 were Bh+. 

‘ father of a baby with erythroblastosis. 

i tie blood of 59 infants and fetuses has been tested. Only 6 were 
itii- in three of these the mother was Eh+; in three Eh- In one of 
tlie latter eases where the mother and infant were both negative the 
diagnosis was erythroblastosis and the mother exhibited anti-Eh ag- 
glutinins. (Nine of the mothep of this group of infants were not tested.) 

Among all of the mothers in our series who had babies with definite 
erythroblastosis 90.0 per cent are Eh negative; among all 
ox those with abortions or deaths from other causes, only 25 per cent 
are Eh negative. This would seem to indicate that the Eh factor is of 
little importance in association ivith fetal deaths due to causes other 
than erythroblastosis. It also suggests that if the diagnosis is at all 
doubtful, the^ presence of the Eh factor in maternal blood is supportive 
evidence against the diagnosis of erythroblastosis. 

Anti-Eh agglutinins have been demonstrated in only 10 women who 
have had infants with ei'ythroblastosis. They have been present as late 
as two years following pregnancy.* Anti-Eh agglutinins have also 
been found in tivo women during pregnancy who subsequently gave 
birth to normal babies and ivho had neimr previously had infants with 
erythroblastosis. 

Two women among the entire series giving birth to fetuses or in- 
fants which have been examined at autopsy and in which the diagnosis 
of erythroblastosis was established are now dead. One of these mothers 
had given birth to four normal children followed by five successive 
fetuses with erythroblastosis, all of whom we examined at autopsy. 
The other had had one normal child followed by five unsuccessful preg- 
nancies, the last being the only fetus we were privileged to examine. 
Each mother died shortly after a transfixion (her first in each case) 
which was folloived by a i^ery severe reaction associated with oliguria 
and evidence of uremia. It is probable that both reactions ivere due 
to incompatibility of blood caused by the presence of anti-Eh agglu- 
tinins. Both women died prior to the discovery of the Eh factor. 


Summary 

Although 86 per cent of the population is Eh positive, isoagglutinins 
are not ordinarily present in the 14 per cent who are Eh negative (in 
contrast to the A and B antigens on which the main blood groups arc 
based) ; in an indiiddual who is Eh- (who does not naturally have the 
Eh antigen), agglutinins can be produced hy the introduction of the Eh 
antigen into the blood stream. 

This introduction can be accomplished either by transfusion or by 
transfer, during pregnancy, of the Eh antigen from the fetal to the 
maternal circulation. 

When the mother is Eh- and the father is Eh+, either 50 or 100 per 
cent of the offspring will be Eh positive, the difference in percentage 
being dependent on whether the Eh factor in father is homo- or hetero- 
zygous. If fetal blood containing the Eh factor crosses the placental 
barrier and gains access to the maternal circulation, agglutinins may 
be produced in her blood. 

•Subseduently one patient was found to have asglutinins six years after the last 
pregnancy. 
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Table I. The Kh Factor in Maternal Blood in Eelation to the Autopsy Diag- 

NOSES ON THE FETUSES AND INFANTS OP UNSUCCESSFUL PREGNANCIES 


Jf ateknal blood 

RH+ + + 

RH- 

— 

RH+ + - 

OB + 

1 

TOTAL 

AGGLU- 

TININS 

PRES- 


NO. 1 


1 NO. 

% 

NO. 

% 


ENT 

Erythroblastosis 

Not erythroblastosis ; 

6 

10.0 

54 

1 90.0 

0 

\ 

1 

12.5 

60 

1 

10 

Suspected clinically 

23 

72.0 

4 

15.5 

4 



No evidence clinically 

27 

75.0 

4 

11.0 

5 

14.0 

36 

1 

Abortions 

34 

75.5 

5 ! 

11.2 

6 1 

13.3 

4:5 


Total mothers 

90 


67 


15 


172 

11 


sometimes diffictilt to establish, but in reviewing the ease histories, 
autopsy protocols, and histologic sections of these fetuses, the diag- 
nosis still seems warranted in spite of the presence of the Rh factor in 
maternal blood. 

In all of the infants examined at autopsy the liver and spleen were 
enlarged, ectopic foci of erythropoiesis were present, and there was an 
increase in nucleated red cells in the peripheral blood. A description 
of the pathologic lesions found in these infants will be published by 
one of us (E. P.) in the near future. 

Among 31 mothers giving birth to infants and fetuses on whom some- 
one for some reason had made a diagnosis of erythroblastosis, but in 
which the diagnosis was not substantiated at autopsy, 5 were negative 
to all sera, 4 to at least one serum, 23 were positive to all. Thirteen of 
these diagnoses were liased on fetal hydrops (10 Rh+, 3 Rh-) while 
the others Avere based on jaundice, increased numbers of circulating 
normoblasts, or other disturbances (14 Rh+, 4 Rh-).’^' 

Two additional mothers ivho were suffering from active syphilis gave 
birth to babies (of one of these women tivo infants ivere examined) 
each of whom showed evidence of typical erythroblastosis plus syphilis. 
One mother was Rh+, the other Rh-. It has not been definitely estab- 
lished whether sj'^philis in itself may produce a condition identical to 
erythroblastosis or ivliether the two diseases are coincidental. AVe are 
inclined toward the latter view. 

In order to determine ivhat relation fetal and neonatal deaths not 
due to erythroblastosis may ha^m to the Rh factor in the mother, the 
blood of 45 Avomen Avhose pregnancies ended in abortions, and 36 whose 
infants Avere stillborn or died shortly after birth from causes other 
than erythroblastosis Avere examined. Of those Avith abortions 34 were 
positive to all sera, 5 Avere negative to all sera, 6 Avere negative to one 


TABI.E II. The Bh Factor in Infant’s and Husband’s Blood in Relation to 

That in the Mother’s Blood 


mother’s BLOOD 

RH+ 1 

RH- 

-e 


' + 

— 

Infant’s Blood: 





Erythroblastosis 



25 

2 

Not erythroblastosis 

14 

2 

1 

4 

Husband ’s Blood : 





Erythroblastosis 



21 

1 

Not erythroblastosis 

4 

1 

2 



Re'birth'^of nOTmat pregnancies in tliis group; all have resulted 


-1 C5 Cl to hs 
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may create a situation in wliicli the occurrence of erythroblastosis be- 
comes a possibility, there must be other superimposed factors which 
determine whether or not the possibility will be realized. 

A fe\Y Avomen giving birth to babies who appear to suffer from 
ei jdhroblastosis are Kh positive and a few infants suffering from the 
disease are Rh negathm. It may be possible that these infants are 
actually suffering from a different disease entity. It is certain that 
severe jaundice or generalized edema can occur independently of 
erythroblastosis, and it is possible that in a small proportion of those 
infants avIio have the fundamental disturbance in the formation and 
destruction of erythrocytes Avhich is usually eharactei’istic of erythro- 
blastosis, the condition may be a response to an entirely different 
etiologic agent. Only further investigations can settle this point. 

It seems justifiable, lioweAmi’, to conclude that in any ease Avhere the 
diagnosis of erythroblastosis is doubtful, support for the diagnosis is 
obtained by finding the maternal blood Rh negative and the patei’nal 
and infant blood Rh positive. If the mother is Rh positive, the diagnosis 
of erythroblastosis is less probable. 


Conclusions 


The introduction of the Rh antigen into an indhddual in whom it is 
not normally present may result in the production of anti-Bh agglu- 
tinins. 

The introduction of the antigen may be accomplished by transfusion 
with Rh-f blood or by passage through the placental barrier of Bh+ 
cells from the fetal circulation. 

If anti-Rh agglutinins are produced, the subsequent introduction of 
large amounts of blood containing the Bh antigen may result in a fatal 
reaction. 

If anti-Rh agglutinins are produced, a subsequent pregnancy may 
terminate unfarmrably because agglutinins transferred to the fetus 
may cause ei’ythroblastosis. 

In suspected cases of erythroblastosis the absence of the Rh-antigen 
in the maternal blood, associated Avith its presence in the paternal 
blood, lends support to the diagnosis. 

We wish to express our gratitude to the many plij'sicians and hospitals wlio 
have aided in the follow-up of the patients giving birth to these babies wit i 
erythroblastosis, and to Dr. Philip Levine for supplying the serum with which the 
study was commenced. 
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If agglutinins are produced either as a result of direct intentional 
transfusion or by occult transfusion from the fetus, the subsequent 
introduction of large amounts of blood containing the Rh antigen Avill 
result in the agglutination of this newly introduced blood and a fatal 
transfusion reaction may occur. 

When it becomes necessary to transfuse an infant suffering from 
erythroblastosis, the mother’s blood should never be used. If, as we 
believe, the disease is due to the effect on the fetus of agglutinins 
transmitted to it from the maternal circulation, further introduction 
of maternal blood would result in the introduction of more agglutinins 
which would aggravate the disease. 

It has been contended that Rh negative blood should always be used 
to transfuse these infants because, in spite of the fact that they are 
practically always Rh positive, there is a possibility of free anti Rh 
agglutinins being present in their blood stream. We have not observed 
such agglutinins and have lieen unable to find a record of their demon- 
stration. It may be questioned, therefore, whether it is necessary to 
transfuse with Rh negative blood on this basis. 

If cells and serum of patient and i 30 tentiai donor show no agglutina- 
tion after incubation at 37° C. for one hour followed by centrifugation 
at 600 revolutioiis for one minute, the blood of this donor can be used 
with safety, regardless of whether it is Rh positive or Rh negative. 

Since the majority of women who give birth to babies Avith erythro- 
blastosis are known to be Rh negative and may show anti-Rli agglu- 
tinins, it is essential to use blood from a knoA\m Rh negative donor if 
it becomes necessary to transfuse one of these Avomen. 

Since the Rh factor is present in approximately 86 per cent of the 
general population, about 12 per cent of all marriages aaoU be betAveen 
couples Avhere the Avife is Rh negative, and the husband Rh positwe. 
It is in this group that the Avife is capable of becoming sensitized to 
the Rh factor and of subsequently reacting on the fetus to produce 
erythroblastosis. Erythroblastosis, hoAvever, occurs in only a small 
percentage of these Avomen and in our experience has been found in 
only about 0.1 per cent of all pregnancies (The Chicago Lying-in Hos- 
pital). To account for the ditference betAveen potential and actual 
incidence, there are several conditions Avhich may contribute: (1) in 
childless or one-child marriages the limitation in the number of off- 
spring makes the production of erythroblastosis impossible, (2) the 
Rh antigen in the infant may vary in its ability to stimulate the pro- 
duction of agglutinins in the maternal blood, (3) the al^ility of the 
placenta to prevent the passage of the Rh antigen may vary, (4) the 
maternal response to the introduction of the Rh antigen into the blood 
stream may A’ai’y, (5) the ability of the i)lacenta to lAermit i)assage of 
agglutinins may vary. 

It becomes apparent that although a fundamental incompatibility 
betAveen the genetic constitution of the male and female germ cells 



SARCOMA OF THE UTERUS 
A Clinicopathologic Study of Twenty-Seven Cases 

Milton D. Bosse, M.D., and James N. Stanton, Jr., M.D., 

Pittsburgh, Pa. 

(From The Western Pennsylvania Hospital, Institute of Pathology) 

I ’HAT the evaluation of criteria of malignanej’’ in uterine connective 

A tissue tumors has been attended hy considerable uncertainty is in- 
dicated by the many published attempts to establish reliable criteria. 
Wliile several authors^’ ^ have stressed tlie number of mitotic figures as 
important, others^ have stated that nothing short of metastasis is re- 
liable for diagnosis. There is further evidence of this confusion in the 
wide variations in published reports of tlie ratio of sarcoma to fibroids 
of the uterus. These have ranged from less than 1 per cent to more 
than 10 per cent. 

This uneertaint}^ in diagnosing sarcoma of tlie uterus has been expe- 
rienced in this laboratory also. It ivas felt that a follow-up of the 
cases was necessaiy to evaluate criteria for this diagnosis. For this 
reason a study of eases diagnosed sarcoma of the uterus in this institu- 
tion was undertaken. 

There were 27 of these since 1928 and in all of them the postopera- 
tive course has been followed. Only three surviving patients, because 
they were recent cases, were folloived less than five years. The essential 
data of the cases have been summarized in tabular form (Table I). 

Discussion 

The most striking feature of this series is that invasiveness, gross or 
microscopic, elosel 3 ^ correlates with a subsequent malignant clinical 
course. Of 13 patients whose specimens showed gross or microscopic 
evidence of invasiveness, all died or had recurrence. Proof of malig- 
nanej'^ was established in 10 of these, but in the other three the degree 
of malignancy of the tumor appears indefinite (Cases 7, 13, and 23). 

Of the 14 patients in whom the tumor showed no gross or microscopic 
evidence of invasion, 12 are living and well, mostly* five or more j'eai’s 
after operation. One patient died of pneumonia and the exact cause of 
death is not known in the other case, although it appeared not to be 
sarcoma. 

Thus, the benign clinical course of the cases in which evidence of 
invasiveness was absent; and the fatal outcome of nearly all patients 
in which such evidence was present would make it appear that gi’oss 
or microscopic evidence of invasiveness is a fairly accurate criterion of 
malignancjL 
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POTTER ET AL. : RH BLOOD FACTOR IN ERYTHROBLASTOSIS libl 

Discussion 

DE. EAPHAEL ISAACS— The work on the Eh factor has shown that the clas- 
sifications of certain causes of neonatal deaths are now out of date. The three 
common conditions in newborn infants in which a great number of nucleated red 
blood cells appear have been grouped together and it has been stated that these 
are all manifestations of the same process. We can now separate erythroblastosis 
fetalis as it is ciuite different from the other members of the group. 

What are the mechanisms bj’' which the changes of erythroblastosis are pro- 
duced? There are probably several. First, the blood of the baby dissolves more 
quickly than normal, for we see products of destruction in the bile cells and at 
the same time stabilization of the products of hemoglobin degeneration, indicat- 
ing that hemolj'sis takes place in the fetus much more rapidly than normal. As a 
result the fetus tries to produce the red cells faster to compensate for this great 
loss. Another factor is the lack of oxygen, for the fetus evidently has great diffi- 
culty in getting oxj'gen from the mother. For this reason also the baby tries to 
make red blood cells faster than normal and they are poured out as immature 
forms. When the baby is born it still shows this lack of oxj’^gen for it is dyspneic 
and cyanotic and its heart is much larger than normal. Evidently the heart has 
been working ver}^ hard to trj' to do with blood low in oxygen what it usually 
does with normal blood. 

A few years ago we knew nothing about the Eh factor. I wonder if there are 
not others factors which we do not know. Perhaps there is another condition 
verj' much like this one in which the mother is Eh positive and the infant Eh 
negative. Of course under such circumstances one would not expect erj'throblastosis. 

DE. EDWAED L. COENELL. — I would like to ask Dr. Potter what tendency 
there is for fetal hydrops to occur in different pregnancies. Many years ago I 
had a patient who had her first pregnancy with fetal hydrops and marked hy- 
dramnios, then five normal babies, and then the next pregnancj' was a duplicate 
of the first. This was some fifteen years ago, when we knew nothing about the 
subject being presented tonight. In this case the husband and wife were first 
cousins. 

DE. FEED L. ADAIE. — ^We have had a number of these cases and I have found 
evidence of syphilis in a rather high percentage. I wonder if in the patients 
who had erjdhroblastosis whether sj'philis was present. 

DE. ISEAEL DAVIDSOHN. — I have wondered what was the reason for the 
rapid acceptance of the Eh factor and the theory of the cause of erythroblastosis. 
One reason was that the discovery of the Eh factor was made by Landsteiner, the 
greatest living authority on blood groups. Then there has been a great deal of 
interest in the associated transfusion reactions to which Dr. Potter referred. 
Finally the ground for the hj^pothesis of erythroblastosis had been well prepared, 
for several years ago Darrow offered isoimmunization as a possible explanation for 
er3'throblastosis. 

I believe we are justified at the present time in concluding that there are at 
least three different factors in Eh positive individuals. Some people have all 
three, some have two, and some have only one. IVhat is the practical significance 
of that conclusion? That it is necessaiy, as Dr. Potter mentioned, not to be sat- 
i.sfied with the use of only one typing of serum against the Eh factor, but to use 
at least three. Possibly later we will find that there are more than three. 

Another important factor is that some of these serums agglutinate mon- 
key’s blood but not human blood. That means that there are differences be- 
tween the Eh factor in man and the Bh factor in the monkej'. I am emphasizing 
this, because in the enthusiasm that follows the interest in this work there may 
be a tendenci' for it to be tried out b\- people who do not have enough experience 
to evaluate the manj’ inherent sources of error. 



Table I. Showing Clinical and Pathologic Peatuee 
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A. B. 


Pig. l.—Photomicrographs from Cases 16 (A) and 25 (B) showing malignant 
microscopic appearance. The clinical course of noth has been benign. Note large 
mitotic figure at bottom of 16 and marked cellularity of 25. 



A. 


Fig. 2. — Photomicrographs from Cases 8 
microscopic appearance. Botli cases died 
uniform in both and mitotic figures not 
Case l-i. 



B. 


(A) and 14 (B) showing a less malignant 
with metastases. Cell morphology rather 
found. Note arrangement in bundles In 
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On the other hand, the various microscopic features such as increase 
in eellularity, variability in cellular morphology, anaplasia, giant cells, 
hyperehromatic nuclei, and even mitoses have not been reliable criteria 
of malignanej'’ in this series of cases. While there is some correlation, 
a number of notable exceptions are found. Cases 2, 3, 12, 16, 17, 22, 
and 25 are examples in which the tumors appeared definitely malig- 
nant (Fig.'l) as judged by these criteria, and yet all the patients are 
well a number of years after operation. Cases 8, 11, and 14 are ex- 
amples in which the tumors appeared less malignant (Fig. 2) as judged 
by the same criteria and jmt metastasized to distant areas and caused 
death of the patients. 

Most fatalities occurred within three years after the diagnosis was 
established. So far as this series is concerned, patients that survived 
even two years seem to have an excellent chance of cure. An exception 
to this is the patient in Case 24, who has had a recurrence for at least 
the past j^ar but is still alive three and one-half years after operation." 

The ratio of the diagnosis of sarcoma uteri to fibroid uteri in this 
laboratory since 1928 has been approximately 2 per cent. Wliile reports 
in the literature have given an incidence ranging from below 1 per cent 
to over 10 per cent, the average given has been 2 to 4 per cent. Ob- 
viously the higher figures probably consider “cellular fibroids" as sar- 
comas. Even with the relatively low incidence of sarcoma uteri in the 
present series, over 25 per cent of the patients survived five to twelve 
years following routine treatment as though they had had only ordinary 
fibroids. 

Sixteen of the 27 tumors apparently arose in fibroids. Ten of the 
16 patients are known to be well, mostly five or more years after opera- 
tion. Two died of causes other than .sarcoma. Three have died of 
sarcoma and the sixteenth has a recurrence. Thus the pz’oved malig- 
nancy in this group is only 25 per cent. Only two of the 11 patients 
whose sarcomas apparently did not arise in fibroids are w’ell. It is not 
certain if sarcoma was the cause of death in 3 of this group, but 6 of 
tlie 11 tumors, or nearly 55 per cent, have been proved malignant. 

Corseaden and Stout'* found that the autopsy incidence of sarcoma 
in myomatous uteri urns extremely loiv. They also found only 4 cases 
of proved sarcoma of the uterus following radiation therapy alone m 
over 40 thousand cases of fibromyoma. 

From this study it wmuld seem advisable to use caution in making the 
diagnosis of sarcoma of the uterus, particularly in those arising in 
fibroids. Unless there is definite gross or microscopic evidence of inva- 
sion it appears likely that a fairlj" good prognosis should be given re- 
gardless of other microscopic features. The attention of the surpon 
should be called to the presence of unusually cellular or otherwise “sus- 
picious” tumors but unless evidence of invasiveness is noted it might 
be wmU not to call them sarcoma, which usually connotes a bad prognosis- 

•This patient has died since of sarcomatous metastases, three years and nine 
months after operation. 
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Extension in pelvis at operation. Hard 
mass in cul-de-sac one month postoperative 
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+ 
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4 ■ 

WeU 12 yr. 


++ 

+ + 

+ 

+ 

44 

4 

Well 12 yr. 


4- + + 

+ + 

+ 

+ + 

4 

4- 

Died 1 yr. 

Pneumonia cause of death 

4- + + 

+ + 

+ + 

+ 

4* 4- 

4- 4- 

Died 1 yr. 

Metastases in lymph nodes at operation. 
Origin in endometrium? 

+++ 

+ + 

+ + + 

+ 

444 

444 

Died 2 yr. 

Well differentiated adenocarcinoma of 
uterus mixed vsith sarcoma. Sarcoma 
cause of death 

++ 

+ + 

++ 

+ 

44 

44 

Died (Date 
?) 

Areas of partially differentiated adeno- 
carcinoma mixed with sai’coma. Cause 
of death sarcoma? 

++ 

+ 

+ 

■ 

44 

■ 

Died 3 mo. 

Mesenteric metastases of sai’coma at 
autopsy. Papillary cystadenocarcinoma 
of ovary incidental finding 

+++ 

+ 

+ 

B 

mm 

B 

Well 7 yr. 


+++ 

+ + 

++ 

+ 

44 

4- 4" 

Died 3 days 

Abscess between tumor and abdominal wall. 

I Peritonitis. Sarcoma arising in endome- 
trium with extension to pelvis 

++ 

+ + 

+ 

+ 

4- 4* 

■ 

Died 4 mo. 

Operation was dilatation and curettage and 
excision of tumor in cul-de-sac. Badium 
in uterus. Liver metastases 

+++ 

4* 

4* 

- 

4 

4 

Well 6 yr. 

Badium in cervix 

++ 

++ 

+ 

4* 4* 

1 

4 

— 

Died 15 mo. 

Examination negative and apparently well 9 
mo. postoperative. Cause of death sarcoma? 

+ + 

1 

+ 

+ 

4" ' 

4 


Died 17 mo. 

Previous hysterectomy for large adeno- 
fibroma. Operation this time was biopsy 
of cervix and excision of metastasis from 
right axilla. Badium in cervix. Chest 
metastases on x-ray 

++ 

+ 

4" ^ 

- 

4 

- 

Well 5 yr. 

Badium in cervix 

++ 

++ 

+ 

++ 

44 

4 

Well 5 yr. 


+ + 

++ 

4* 

++ 

44 

4 

Well 61 yr. 

Pedunculated tumor of endometrial cavitj’ 


++ 

4" 

4' 

4 

■Bl 

Well 5 yr. 

Associated with adenomyoma uteri 

+ + 

+ 

4" 

4- 

4 

pMSi 

Well G yr. 


+ + 

+ 

+ 

■ 

44 

■ 

Died 10 mo. 

Cervical leiomyosarcoma 2 yr. ago. Be- 
moval of large pedunculated tumor of 
cervix and radium inserted 9 mo. ago. 
Becurrence excised from pelvis this time. 

+ + + 

+++ 

++ 

+ 

444 

44 

Died 22 mo. 

yarcoma arising in endometrial pol3'p, cause 
of death, Exanr. 15 mo. after operation 
neg. for tumor but had hj'pertension, 
hyperthyroidism, and mitral insuflaciency 

+ + 

++ 

++ 

+ 

4* 4* 

4- 

.1 

Well 4 yr. 

Case reported previously.-i Mixture of sar- 
coma and adeno- and squamous cell car- 
cinomas in endometrial polj'p 

4* + -f 

++ 

+++ 

+ 

44 



. Tumor tight in pelvis and hard to remove. 
Intestinal obstruction cause of death 

+ 4- + 

++ 

++ 

+ 

444 

1 

■ 

Had nodules in abdominal wall few months 
after operation; these went awaj- under 
treatment. Definite recurrence of old 
sarcoma of uterus in abdominal wall for 
past v’ear 

+ + + 

++ 

4*4* 

+ 

44 

4 

Well 3 jT. 


+ 4* 

+4 

4* 

4- 4 

44 

- 

Well 2 yr. 


j +++ 

+++ 

4'4' 

+ 4 

44 

4 

Died 6 mo. 

Metastases to Fallopian tube and another 
fibroid 


‘It’slgnations aDply to microscopic characteristics ot tumors.) 
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EFFECTS OF ESTROGENIC THERAPY UPON OVARIAN 

FUNCTION 

I. When Emiiloyed During Normal Menstrual Cycles 

E. C. H.UIBLEN, M.D., D. V. Hirst, M.D., and W. Kenneth Cuyler, 

Ph.D., Durhaji, N. C. 

(iroin the Endocrine Division of the Department of Obstetrics and Gynecology, 
Duke University School of Medicine and Duke Hospital) 

A GENERALLY accepted concept of endocrinology is that tiie func- 
tion of a gland is not stimulated but rather is depressed by its own 
intrinsic secretion. This coneejit has been held applicable both to ade- 
quately and inadequately functioning glands. 

Two considerations were responsible for these investigations of the 
effects of estrogenic therapy upon the functional levels of ovaries: (1) 
The present widesiiread, conti’aphysiologic usage of estrogens in women 
in whom no proved ovarian failui'es exist, suggested the need for a 
clearer definition of the after effects of this empiricism. (2) The fact 
that reeoverj^ of full ovarian function results in a goodly number of 
women who had had prolonged or excessive estrogenic bleeding and who 
had been treated "with a cyclic estrogen-pi'ogesterone schedule,^ raised 
the question whether or not direct ovarian stimulation had occurred 
from what appeared to be essentially a complemental or substitutional 
regime. 

The present communication is concerned with analyses of the effects 
of hormonal and nonhormonal estrogens upon the normal ovarian func- 
tion Avhich is characterized by cyclic bleeding from progestational endo- 
metriums. The subsequent and second communication- of this series 
deals ivith the effects of estrogenic therapy upon anomilatory ovarian 
failure, wherein relatively cymlie episodes of estrogenic bleeding occurred. 

Methods 

This investigation concerns 30 healthy Avonien who bled from progesta- 
tional endometriums. Their ages ranged from 16 to 35 years, and avei- 

aged 24.7 years. , 

Pour estrogens (3 hormonal and 1 nonhormonal) were erapJoica. 
estradiol in the forms of its esters, the benzoate,® and the dipropion- 

•Estradiol benzoate (progj-non-B) supplied by ScherinE Corporation. Bloomfield, 

N. J. 
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In view of the importance of finding evidence of invasiveness in these 
tumors, careful examination of the gross specimen as well as the periph- 
eiy of the tumor mieroscopieallj^ should be done in all eases. 

It is of incidental interest in this series of 27 cases that 3 of the 
tumors were a mixture of sarcoma and carcinoma and a fourth ease was 
associated with a papillary eystadenoearcinoma of the ovary. Only 
two of the 27 patients were negroes. The average age at operation was 
somewhat over fifty-one years, with the youngest thirty years and the 
oldest sixty-eight. A rather strildng feature is that only 1 of the 12 
patients under fifty years of age at the time of operation has died, 
whereas only 1 of the 15 patients over fifty at the time of operation is 
alive and well. The average number of pregnancies, when this informa- 
tion was given, was about 3, although 6 of the 20 had had no children. 
Sixteen of the patients had reached the menopause at the time of opera- 
tion, while 10 were still menstruating. Eighteen of 26 patients had had 
abnormal vaginal bleeding; 17 of the 26 had had pain; and 12 of 18, 
in which this information was given, had had abdominal swelling or 
tumor, as preoperative symptoms. Deep x-ray therapy follo^ving opera- 
tion appears to have had no strikingly beneficial effect on the course of 
the tumors in this series, since 8 of the 15 patients receiving it have 
died with sarcoma or have had recurrence. Three of 9 patients that had 
had panhysterectomies are loiown to have died with sarcoma or have 
had recurrence. On the other hand, only 4 of 15 patients that had 
supravaginal hysterectomies as treatment for sarcoma have died with 
sarcoma or have had recurrence. This suggests tiiat the type of hys- 
terectomy was not an important factor in prognosis in most of the cases. 

Summary and Conclusions 

A study of 27 cases diagnosed sarcoma of the uterus is presented. 
It appears from this study that the gross or microscopic evidence of 
invasiveness in uterine connective tissue neoplasms is a very important 
criterion of the malignancy of these tumors, whereas the microscopic 
features such as increase in cellularity, variability in cellular morphol- 
ogy, anaplasia, giant cells, hyperchromatic nuclei, and even mitoses, are 
not nearly as reliable as criteria of malignancy ; in fact, these findings 
were quite misleading in a considerable number of cases of this series. 
Unless there is evidence that the tumor is invasive, it seems advisable 
not to make the diagnosis of sarcoma. 

Whereas only 25 per cent of the so-called sarcomas arising in fibroids 
■svere proved to be malignant. Nearly 55 per ceiit of those not arising 
in fibroids were proved to be malignant. Tlie ratio of the diagnosis of 
sarcoma uteri to that of fibroid uteri in the period covered by this re- 
port was approximately 2 per cent. 

Only one patient under fifty years of age at the time of operation has 
died, whereas only one patient over fifty years of age at operation is 
alive and well. 
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Clinical Data in Regard to Estrogenic Therapy and Endometrial 

Responses 





1 endoaietrial biopsies 


PATIENTS 

1 CYCLES 

ESTROGENIC 

PROGESTA- 

TIONAL 

Estrone: 

0.2 mg. 5lli to 14t]i (lay inclusive 

3 

4 

0 

3 

0.4 mg. 5th to 14th day inclusive 

7 

10 

0 

7 

0.2 mg. 15th to 24th day inclusive 

4 

4 

0 

2 

0.4 mg. 15th to 24th day inclusive 

1 

1 

0 

0 

Summary: 

19 

0 

12 

jbstradiol benzoate: 





0.33 mg. 5th to 14th day inclusive 

1 

3 

1 

1 

0.67 mg. 5th to 14th day inclusive 

4 

4 

1 

1 

Summary : 

7 

2 

2 

Estradiol dipropionate: 

1.5 mg. 5tli to 14th day inclusive i 

5 

n 

4 

3 

1.5 mg. 15th to 24th da}' inclusive j 

1 1 


0 

1 

Summarj’ : | 

12 

4 1 

4 

Estriol glucuronide: 





1800 o.u. 5th to 14th day inclusive 

1 

1 

0 

1 

450 o.u. 5th to 24th day inclusive 

I 

1 

0 - 


900 o.u. 5th to 24th day inclusive 

2 

3 

0 


1800 o.u. 5th to 24th day inclusive 

3 

3 

0 

1 

2400 o.u. 5th to 24th day inclusive 

2 

4 

0 


900 o.u. 15th to 24th day inclusive 

1 

1 

0 

0 

1800 o.ii. 15th to 24th day inclusive 

1 

1 

0 


Summary; j 

14 

0 

2 

Diethylstilbestrol : 

1 




1 mg. 5th to 14th daj' inclusive 


26 

9 

5 

2 mg. 5th to 14th day inclusive 

1 

1 

1 

0 

6 mg. 5th to 14th day inclusive 

1 

1 

0 

0 

1 mg. 5th to 24th day inclusive 

1 

1 

0 

0 

2 mg. 5th to 24th day inclusive 

1 

1 

0 

0 

3 mg. 5th to 24th day inclusive 

1 

2 

0 

0 

Summary : ) 

32 

in 1 

5 


Total: 84 cycles of therapy; 41 biopsies studied, Id estrogenic and 25 progestational. 


dipropionate therapj'^ occurred under circumstances lYherein the cycle 
length was doubled ; accordingly^ this response, being only remotely re- 
lated to therapy, is regarded as haidng been the result of post-therapy 
recovery.) The one cycle in which therapy ivith the dipropionate was 
given during the latter half (fifteenth to twenty-fourth day) was charac- 
terized by the occurrence of a progestational endometrium. Progesta- 
tional endometriums were encountered during 12, or 85.7 per cent, of 
the 14 first treatment cycles m which the endometrium was studied and 
during 77.7 per cent of the second treatment cycles. 

Subsequent to the cessation of therapy endometrial studies were made 
on 5 patients (4 patients who had had single cycles of therapy and one 
patient who had had 4 consecutive cycles of therapy) dui’ing a total ot 
S cycles. Eiglity-seA'en and one-half per cent of these endometriums 
was progestational. The only^ estrogenic response occurred in a patient 
whose last therapy (2 cycles previously) had embraced the use ot 
estradiol dipropionate. 

B Nonliormonal Estrogen (DicthglsiiJhestrol) : The endometrial re- 
sponses were studied in 15 of the 32 cycles of treatment with diethyl- 
stilbestrol of 9 of the 13 patients. Sixty-six and seven-tenths per cent 
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ate;"" estrone ;t estriol glucnronide;t and dietliylstilbestrol.§ Estradiol 
and estrone were administered intramuscularly in oil. Estriol glu- 
curonide and diethylstilbestrol were given orally. 

Daily dosages were moderately small : estradiol benzoate 0.33 mg. to 

0. 67 mg.; estradiol dipropionate 1.5 mg.; estriol glucuronide 450 oral 
units to 2,400 oral units; and diethylstilbestrol 1 to 6 mg. Sixty-one 
cycles of therapy were administered during the first half of the ovarian 
cycle, i.e., from the fifth to the fourteenth day inclusive. Fifteen cycles 
of treatment extended from the fifth to the twenty-fourth day inclusive. 
Eight cycles of treatment were given during the last half of the cycle, 

1. e., from the fifteenth to the twenty-fourth day inclusive. 

Fifteen patients received therapy during single cycles; 10 patients 
during 2 consecutive cycles ; 7 patients during 3 consecutive cycles ; 3 pa- 
tients during 4 consecutive cycles; and 1 patient received therapy during 
5 consecutive cycles. 

Endometrial studies were made prior to, during, and after the c^- 
sation of treatment. Endometrial samples were taken by biopsy within 
the first twenty-four hours after the onsets of bleeding. Classification 
of the endometriums was done by one of us (E. C. H.). 

Data upon the lengths of the cycles, and the durations and amounts 
of bleeding episodes before, during, and follomng therapy were an- ' 
alyzed. 

The urinary excretions of sodium pregnanediol glucuronide of 9 
patients before and during treatment were investigated by the method 
of Venning.® 

All patients received complete medical, gynecologic, and endocrine 
surveys which included determinations of basal metabolic rates and 
roentgenograms of the sella turcica. 

Data 

Therapy was administered during 84 ovarian cycles. Following ces- 
sation of therapy clinical data were obtained upon 72 additional cycles. 
In all a total of 156 cycles was studied. 

Dosage Schedules . — The estrogens employed, their dail}’’ doses, the 
days of treatment in relation to the bleeding cycles, and the endometrial 
responses resulting are presented in Table I. 

1. Ejfects Upon the Endometrium.— A. Ilormoncd Estrogens: The 
endometrial responses were studied during 26 of the 52 cycles of treat- 
ment of 16 of 19 patients who received hormonal estrogens. Six of the 
26 endometrial responses -were estrogenic; all of these were associated 
with therapy with estradiol. All endometriums studied during cycles 
treated with estrone and estriol glucuronide were progestational. Estra- 
diol was given during the first half of the cycle (fifth to fourteenth da.v) 
in IS of llie 19 cycles of therapy; 11 cycles of treatment employed the 
dipropionate and 7 the benzoate. Endometrial I’esponses were studied in 
11 of these cyclc.s. Use of the benzoate .vielded 2 estrogenic and 2 
progestational endometriums, and the dipropionate 4 estrogenic and 3 
progest ational. (One of the progestational responses related to estradiol 

1,. aipropic>natc ((li-ovocylin) suppU^id by Ciba Plirirniacoutical ProcUictP, 

Inc., Summit, N. J. 

lEslrone (tbeclin) supidietl by Parko, Davis and Company. Dotroit. Micliigan. 

*EstrioI glucuronide (emmenin) and 

SDictbykstilb^.strol (cstrobonc) .supplied by Ayerst. McKenna .and Harrison. Etd., 
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of the endometriums were estrogenic. Following cessation of treatment 
endometrial studies Avere made during 11 cycles of 3 patients whose 
previous therapy had extended over 2 to 4 cycles : 2 endometi'iums Avere 
estrogenic and 9 Avere progestational, 18.2 per cent and 81.8 per cent, 
respectively. 

Table II summarizes the endometrial responses during and after ther- 
apy. 

2. Effects Upon the Lengths of the Cycles.— A. Hormonal Estrogens: 
There Avere no significant alterations either during or folloAving therapy 
with estrone or estriol glueuronide. The cycles during treatment AAuth 
estradiol benzoate and dipropionate Avere shortened in length AAuth tAvo 
exceptions; Avith estradiol benzoate from 29.5 days to 24.7 days, and 
estradiol dipropionate from 32.2 daj’^s to 26.5 days. The average devia- 
tion of the treatment cycle lengths from the pretreatment cycle lengths 
Avas, hoAvever, -3.1 days for the benzoate and -7.1 days for the dipropio- 
nate. FolloAving the cessation of therapy, the cycles were of usual 
pretreatment lengths. In the eases of the 2 exceptions mentioned, 
estradiol therapy Avas folloAved by the absence of the expected episodes 
of bleeding Avith sequential doubling in the lengths of the cycles. 

B. Nonhormonal Estrogen ( Diethyl. stilh estr ol) : Without relationship 
to dosage or to the time of the cycle during Avhich diethylstilbestrol Avas 
administered, the lengths of treatment cycles Avere altered in the ma- 
jority of instances. The cycles of 5 patients Avere shortened from an 
aA'^erage length of 29.6 days to one of 20.3 days. The cycles of 2 patients 
Avere lengthened from 25.4 days to 38.2 daj’-s. The lengths of the cycles 
of 5 patients Avere not altered constantly in any direction. No significant 
changes occurred in the lengths of the cycles of 1 patient. After cessa- 
tion of treatment, cycles returned to their usual lengths. Only one 
episode of uterine bleeding occurred concomitantly Avith therapjL 

3. Effects Upon the Duration and Amount of Bleeding. — A. Hormonal 
Estrogens: The duration of bleeding AA'-as not altered significantl.y during 
or after therapy Avith estradiol benzoate or estriol glueuronide. The 
alterations folloAving employment of the other estrogens Avere not marked. 
PolloAving treatment Avith estrone, the average duration of bleeding Avas 
reduced from 6.6 days prior to therapy to 5.0 days during and 4.4 days 
folloAving cessation of treatment. FolloAving treatment Avith estradiol 
dipropionate, the average duration of bleeding was increased from 4.6 
days prior to therapA'- to 5.3 days during treatment, and 3.4 days folloAv- 
ing cessation of treatment. No marked alterations occurred in the 
amounts of bleeding during therapy or subsequent to its cessation. 

_B. Nonhormonal Estrogen (Diethylstilbestrol) : Following therapy 
Avith diethylstilbestrol the duration and the amount of bleeding tended to 
parallel the changes in the lengths of the cycles. 

4. Effects Upon Wifhdraxual Time. — The criterion employed for Avith- 
drawal bleeding AA'as the occurrence of episodes of bleeding AAnthin a fcAv 
days after cessations of therapy, and considerably in adAmnce of ex- 
pected dates of bleeding. 

A. Hormonal Estrogens: No instance of AvithdraAval bleeding folloAved 
therapy Avith hormonal estrogens. 

B. Nonhormonal Estrogen (Diethylstilbestrol): The AvithdraAval linie.s 
could be evaluated in 14 cycles of 7 patients. They ranged from tAvo 
to eight days, the average being six days. The average length of the 
iiiA-olvcd cycles AA-as 19.5 days. 

5. Effects Upon the Urinary E.Tcrction of Sodium Pregnanediol Ghi~ 
curonide. — A. Hormonal Estrogens: The urinaiw sodium pregnanediol 
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g ucuronide ei^retions of 3 patients prior to and during treatment were 
aetermined. The amounts excreted prior to therapy were 36 mg., 29 
mg., and 0.0 mg., respectively, and during treatment 53 mg., 14 mg., and 
17 mg., resjieetively. The patient ■wlio excreted 14 mg, of the pregnane- 
aiol complex dui’ing tlierajiy bled from an estrogenic endometrium at 
the termination of tliat particular cycle. The number of determinations 
per patient cycle averaged 18 prior to therapy and 17 during therap}^ 

B. Nonliormonal Estrogen (Diethylstilbestrol): Levels of sodium 
pregnanediol glucuronide excretion of 6 patients were established prior 
to and during treatment. Only 2 patients excreted the pregnanediol 
complex prior to therapy and none during therapy. Estrogenic endo- 
metriums terminated three of these treatment cj^les. The number of 
determinations per patient cj’-cle averaged 13 prior to therapy and 19 
during treatment. 

Discussion 

The eontraphj^siologic employment of moderately small doses of hor- 
monal and nonliormonal estrogens in women with normal ovarian func- 
tion produced definite effects upon the menstrual cycle. 

As a group, the hormonal estrogens exerted little depressing effect 
upon corpus luteum function. Estradiol dipropionate, however, which 
was given in the largest amounts, yielded definitely depressing effects. 
The group percentage of estrogenic endometriums during therapy was 
16.7 while in the instance of estradiol dipropionate it ivas grossly 50 per 
cent, and on analysis 66.7 per cent. 

Diethylstilbestrol, even in the small amounts used, also depressed 
corpus luteum function. During therapy with this estrogen 66.7 per 
cent of all the endometrial responses studied were estrogenic wJiile 

62.5 per cent of the endometriums at the termination of the first treat- 
ment cycles wmre estrogenic. 

Milligram for milligram diethylstilbestrol was given in larger daily 
doses than the hormonal estrogens. In those cycles, however, in which 
therapy was given during the first half (fifth to fourteenth day) and 
from which most of the endometrial data w'ere obtained, diethylstilbestrol 
was given in amounts of 1 to 2 mg. daily and estradiol in amounts of 

1.5 mg. daily. Not only were the doses in milligrams similar but also 
the effects on corpus luteum function ivere similar, 66.7 per cent de- 
pression in each instance. The fact that these effects were observed 
with the two estrogens which were given in largest amoimts makes it 
probable that use of the other estrogens would have yielded similar re- 
sults if comparable doses had been employed. 

The relative potencies of the various estrogens remain, as yet, con- 
troversial. From our data it appears that diethylstilbestrol in daily 
doses of 1.0 mg. during the first half of the cycle is as effective in de- 
pressing corpus luteum function as 1.5 mg. of estradiol dipropionate. 
Prom other work by our group not yet reported and from the liter- 
ature Table III/ which summarizes relative potencies, has been compiled. 



HAMBLEN ET AL. ; 


EFFECTS OF ESTROGENIC THERAPY 


273 


o 


o 

X 

K 

O 




O 

f<i 





X 

X 





M 

M 





O 

O 




O 

OO 

So 

O 



X 

X X 

X X 

X 



M 

P3M 

MM 

M 



O 

OO 

OO 

O 



O 

OO 

OO 

o 



X 

X X 

X X 

X 



« 

M P3 

MM 

M 



O 

OO 

OO 

O 


o 

O 

O 

•f* 

MO 

o 

M 

1^ 

X 

X 

o 

X X 

X 

X 

P3 

M 

Mi 

MM 

M 

M 

O 

O 

O S 

OO 

O 

O 


« 

o o 


o 


o o 

X o w 

o So 


o 

X 

o 


30 
X X 
MP 3 
OO 


O 

-D 


i 




OO ^ 


f< y, 

O « 

<y O O 


y n y^ 

« Vpi 

o So 


tSS g 

mm O 


X P X X X ^ 
P 35 P 3 P 3 P 3 :g 
O m O O O m 


■' X ■ X X X Q X 
S P 3 g M P 3 M V P 3 ^ ;g 

aO^OOO SO So 


OHMO O 

S2 Js ^ ^ 

-4^ ^ ^ 

W 02 V. cc {72 


^9 

jbpqp::^ 

OO OO ■ 


D. 

:PO 


t , + 

^9_9^„MgOKrtOMHHPHMOOOOOOO 

'''''*3«;a2V2t72 02O2!/2o:02O2O2O2 


ocQ^ooo oooooaooioi 


' S'! r^ Cl r-< . 


' CJ rt K'S tr 00 


o r-^ Cl rc -4* irj *2 

Cl Cl Cl Cl Cl Cl Cl 


CC O I 
Cl Cl : 



276 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 

theiap 3 most ceitainly is metabolized and it is impossible to conceive of 
a lack ni the amount of available estrogen. O^mlation is not a factor hi 
cycle length because the cycles were shortened whether ovulations and 
pi ogestational responses occurred or not. The cycle lengths were not 
shortened, as a rule, to the extent that a withdrawal effect could be 
postulated. A • possible explanation is that the increased -suppty of 
estrogen causes more rapid proliferation and maturation of the endo- 
metrium with a decrease in length of the estrogenic phase of the cycle. 
The entire effects of therapy on the cycle lengths, therefore, doubtlessly 
occur at the endometrial level. 

Diethylstilbestrol therapy produced a number of effects on cycle 
lengths. The cycles of some patients were shortened ivhile others were 
lengthened. In general, those patients whose c.ycle lengths were long 
before treatment were shortened during treatment, and those which were 
short before treatment were lengthened during treatment. Of the group 
of 5 patients who had changes in both directions, the average cycle length 
before treatment was 28.0 days and the average deviation of aU cycles 
during treatment was +4.6 days. This shows a significant trend toward 
lengthening. There is no correlation of these variations with dosage, and 
there is no obvious explanation for them. It is also interesting but not - 
explained that the duration of bleeding episodes should vary with the 
changes in cycle lengths. 

Despite the fact that no persistent ill effects of therapy have been en- 
countered, these findings do not ■warrant any conclusions with regard to 
the ultimate results that might follow protracted therapy with larger 
doses of either hormonal or nonhormonal estrogens. 

Summary and Conclusions 

Moderately small doses of hormonal estrogens (estrone, estradiol 
benzoate and dipropionate, and estriol glueuronide) and of a non- 
hormonal estrogen (diethylstilbestrol) were administered contraphysio- 
logically to 30 women who had normal ovarian function. The hormonal 
estrogens, with the exception of estradiol dipropionate, had no depressing 
effect upon corpus Intenm function, presumably because of insufficient 
dosage. Estradiol dipropionate Avhich wms given in larger dosages pro- 
duced definite depression of corpus luteum function -whieli was equal m 
degree to the depression pz’oduced during therapy with diethylstilbestrol. 
Both of these estrogens were given in similar doses in terms of milligi’ams 
and each produced depression of corpus luteum function in 66.7 per cent 
of the treatment cycles. 

Definite and quanfitative alterations in the mensfrual e.vele wei'c ob- 
served during therapy with those estrogens which Avere giveii in larger 
doses. The changes vutli diethylstilbestrol- Avere marked by their lack of 
uniformity. 
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Table III. Eelative Potencies of Estrogens in the Human Female 


CRITERIA 

1. Depres- 
sion of 
corpus 
luteum 
function. 

2. Vaginal 
smears* 


RELATWE POTENCIES 

1.0 mg. estradiol = 3.0 mg. estrone = 0.67 mg. dietliylstilbestrol 
or on tlie basis of effective dosage 
1.5 mg. estradiol = 4.5 mg. estrone = 1.0 mg. dietliylstilbestrol 


1.0 rag. estradiol = 2.4 mg. estrone r= 1.2 mg. dietliylstilbestrol 


3. Hemo- 1.0 mg. estradiol = 3.0 mg. estrone = 5 to 6 mg. dietliylstilbestrol 

stasis (daily doses) 

4. Manu- 1.0 mg. estradiol = 5.8 mg. estrone = 2.3 mg. dietliylstilbestrol 

f acturer ’s 

claims* 

•Stoddard and Metzger; J. Clin. Endocrinology 2: 209, 1942. 


Following cessation of therapy with the hormonal estrogens, progesta- 
tional endometriums were encountered in 87.5 per cent of the cycles. One 
of the patients who had progestational endometriums following cessation 
of treatment, had had 4 consecutive cycles of therapy. Following dis- 
continuation of therapy with dietliylstilbestrol 80 per cent of the 
endometriums was progestational. Thus, no permanent depressions of 
ovarian function followed therapy of the order given by us. Larger 
dosages of estrogens and more prolonged therapies might alter this find- 
ing. The modus operandi of the temporary impairment of ovarian func- 
tion described is probably one of pituitary depression. 

Therapy with estradiol benzoate and dipropionate was associated with 
shortening of the cycle lengths as is shown by the gross averages and 
the average deviations. Haman'^ in a recent article computed the stand- 
ard deviation of the normal cycle to be ±2.2 days. Our average deviations 
were -7.1 days for estradiol dipropionate and -3.1 days for the benzoate. 
It is apparent that tlie effect of the benzoate was hardly significant while 
that of the dipropionate is quite significant. Here again the difference 
in effect is in all probability due to the emplo.nnent of larger doses of 
the dipropionate. That there were no changes in the cycle lengtlis dur- 
ing therapy with estrone and estriol glucuronide is probably due to the 
smaller doses used. 

feince it is the estrogenic phase of the cycle which determines cycle 
length, the shortening of the cycle lengtlis during therapy with estradiol 
dipropionate would presumably be explained on the basis of depres- 
sion of ovarian function, the occurrence of which has been established 
by the reversed endometrial responses during therapy. The assimpition 
that shortening of the cycle lengths is due to decreased ovarian function, 
and thereby a decreased production of estrogens, does not hold true. 
Such an assumption is similar to saying that a .short, menstrual cycle 
is^ indicative of a low level of ovarian function and a long cycle of a 
high level of function. The additional supply of estrogen given as 





278 


AMERICAN JOURNAL OP ObS'I'ETRICS AND GYNECOLOGY 

Hamblen,® however, found not only mai'ked variations of pregnanecliol 
excretion in ivomen ivitli normal menstrual cycles, but also, that ex- 
eietion was not continuous throughout the luteal phase of the cycle. 
Moie recently Cope'^ concluded that pregnanediol excretion does not 
provide a reliable estimate of the intensity of corpus luteum metabo- 
lism. These, and many other divergent opinions on various phases of 
the problem prompted our present study. 

Our purpose in this investigation is an attempt to evaluate preg- 
nanediol excretion as a diagnostic index of ovarian and uterine func- 
tion. 

Methods and Materials 

For this purpose, titrations of sodium loregnanediol glueuronidate 
were estimated according to the gravimetric method of Venning.^ 
Twenty-four-hour samples of urine were collected on consecutive days 
and extractions of conjugated pregnanediol were estimated within 
twenty-four horn’s of the end of each collection period. No preservatives 
were used. Speeiniens were refrigerated to prevent hydrolysis. The 
purity of the final precipitate was cheeked by melting point determina- 
tions in each instance and only those with melting points between 268 
and 271® C. were accepted. 

As had been pointed out by Venning,® considerable losses occur in the 
separation of small amounts of this material. The loss appears to be 
largely due to solubility and is therefore more nearly a constant absolute 
amount than a constant percentage of the amount recovered. Since no 
correction for this loss has been made in our data, the values must be 
looked upon as relative, rather than absolute. In this investigation, 
titrations xvere estimated on the following groups of women : 

1. Controls: 

a. 4 with normal menstrual cycles 

b. 3 with primary sterility and normal cycles 

2. Before and after hormone administration: 

a. 6 with amenorrhea (three primary and three secondary) 

b. 4 with cyclic anovulatory menstruation 

c. 1 case of secondary sterility (two previous abortion.s) and normal cycles 

d. 1 with bilateral salpingo-oophorectomy, uterus intact 

e. 1 with supracervical hysterectomy, ovaries intact 

f. 1 with complete vaginal hysterectomy, ovaries intact 

g. 1 with panhysterectomy 

3. Endometrial biopsies were concurrently performed in an attempt to correlate 

tliese findings. 

Results 

Normals. — Four normal women were studied for a total of 14 
stvual cycles. Pregnanediol complex excretion varied from 21 to 64 
mg. per ej^cle. Fig. 1 represents four t 3 ’pical cycles of one of tlie sub- 
jects in this group. No two like amounts were found in the same pa- 
tient in successive cj'cles, nor was the duration of the exci^etion the same. 

In several instances, although pregnanediol could not be isolated on cer- 
tain da.vs, it did reappear later in the luteal phase. From the amount 
excreted one could not prognosticate the interval or the duration o1 tlie 
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The following conclusions seem warranted : 

1. Certain hormonal estrogens (estradiol) if given intramuscularly 
in adequate amounts will depress corpus luteum function. 

2. Diethylstilbestrol, even in the moderately small amounts used by 
mouth, -will depress corpus luteum function. 

3. This depressing effect is not cumulative and does not persist after 
therapy. 

4. The only direct effect of therapy on the ovarian level of function 
was the depression of corpus luteum function. 

5. The other effects of therapy, i.e., on the cyclicity and duration of 
bleeding, probablj’’ resulted from action directly on the endometrium. 

We acknowledge tlie cooperative aid of the group of healthy women studied. Part 
of the expenses of these studies was defrayed from grants to one of us (E. G. H.) 
from the Eeseareh Council of Duke Universit 3 ’, from Ayerst, McKenna and Harrison, 
Ltd., Montreal, Canada, and from Schering Corporation, Bloomfield, K. J. 


References 

1. Hamblen, E. C., Cuyler, W. K., Pattee, C. J., and Axelson, G. J. : J. Clin. 

Endocrin. 1; 211, 1941. 

2. Hamblen, E. C., Hirst, D. V., and Cuj-ler, W. K.: Am. J. Obst. & Gynec. In 

press. 

3. Venning, E. H.: J. Biol. Chem. 26: 595, 1938. 

4. Cuyler, W. K., Hamblen, B. C., and Davis, C. D.: J. Clin. Endocrin. 2: 483, 1942. 

5. Haman, J. 0. : Am. J. Obst. & Gynec. 43: 871, 1942. 

(Section II of this paper will he jmhlished in the March issue.) 


AN EVALUATION OF THE PREGNANEDIOL COMPLEX AS AN 
INDEX OF OVARIAN AND UTERINE FUNCTION 

S.\MUEL L. SiEGLER, M.D., F.A.C.S., AND David Bauer, jM.S., M.D. 

Brooklyn, N. Y. 

(From the Endocrine and Sterility Clinics of the Unity Uospifal) 

T he corpus luteum and its hormones were early recognized as 
playing important roles in the complex metabolic and endocrine 
relationships in the human female. However, it was not until IMarrian’ 
isolated pregnanediol from the urine of pregnant women in 1929, lhal. 
extensive studies were undertaken to elucidate the nature of its sig- 
nificance. Subsequently, Yenning and Browjie^ conleiided that, preg- 
nanediol was a degradation product of progesterone and devised a 
method for its quantitative determinatimi. Their studies indicated 
that pregnanediol was excreted only during the secretory phase of 
the menstrual cycle. It was sugge.sted therefore that such determina- 
tions might afford both a valuable diagnostic index of ovulation and a 
gauge of the duration and functional activity of the corpus luteum. 
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change to an early secretory endometrium. It ivould appear that tlie 
\ enning-Browne test is^ complevienim-y to basal body temperature and 
endometrial biopsy studies in the deterniiiiation of ovulation. 

liimcny bterility. — Normal Menstruation: The 3 patients in this 
group bad normal menstrual cycles and normal somatic findings. The 
complaint of sterilitj', however, brought them to our attention. Titration 
studies in this group yielded normal or diminished values, ranging from 
16 to 45 mg. of pregnanediol complex per cycle. Endometrial biop.sie.s 
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DAYS of CYCLE 

Fig. 3. — Three typical cycles in primary sterility. 


revealed seeretoiy or mixed types. Here again, as in the first grou]), 
pregnanediol excretion seemed to furnish a qualtitative index of luteal 
activity but did not give a quantitative estimate of progesterone secreted, 
as evidenced by the lack of correlation with endometrial biopsies (Fig. 3). 

Amenorrhea (Primary and Secondary) and Sterility. — Hypoplastic 
Endometrium: Titration studies on this grouji of 6 cases over a period 
of several months failed to yield any pregnanediol complex excretion 
and at no time did endometrial biopsies disclose a secretory phase of 
endometrium. 

A study of the effect of administered hormones on this group is shown 
in Table I. 

1. Estrolin, 10,000 I.U. dailjq was given intramuseularlj^ for fourteen 
consecutive days and was followed by progestin-in-oil, 5 mg. daily for 
seven days, with no resultant pregnanediol excretion. In two instances, 
vaginal bleeding resulted, and in both a secretory endometrial phase 
was found. 

2. Estrolin, 10,000 I.U. daih’- for fourteen days, followed bj^ combined 
estrolin (10,000 I.U.) and progestin-in-oil (5 mg.) daily for the next 
fourteen days, similarly yielded negative pregnanediol excretion. In 
aU instances, vaginal bleeding resulted. Three eases showed a secretory 
endometrium, one a mixed type, and the remainder were proliferative. 

3. Progestin, 10 mg. daily for five days, produced no effect on preg- 
nanediol excretion. Vaginal bleeding occurred in two instances from a 
proliferative type of endometrium. 
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menstrual cycle. Fig. 2 represents the composite excretions of these 14 
cycles. It was found that in no instance could any pregnanediol com- 
plex be isolated prior to the twelfth day of a twenty-four-day cycle, or the 
sixteenth day of a twenty-eight-day cycle. Moreover, there was no con- 
stant predictable excretion during a cycle. The greatest concentration 
occurred between the tenth and sixth days before the onset of menstrua- 



Fig. 1. — Four typical cycles of normal menstruation. 
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Fig. 2.— Composite graph of U normal menstrual cych^?. 


lion, and menslruation invariably occurred from none to three davs fol- 
lowing the disappearance of pregnanediol complex from the urine, re- 
gardless of its quantity or the duration of its excretion. It is likelv that 
menstruation in all these instances was due to progesterone withdrawal. 

In three of these cases, endometrial biopsv and basal bodv temperature 
studies were concurrently done with urinary titration, in'eneh instance, 
the first detectable a]>pearance of pregnanediol conqile.x occurred at the 
peak of the rise in temperaUire after the trough, witli a coincidental 
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DAYS ol CYCLE 

Pig. 5. — Primai'y sterility. Anovulatory menstruation. Pregnant mares’ serum. Preg- 
nant mares' serum and anterior pituitary-like hormone. 


Daily 

ESTRADIAU BENZOATE-J^*? 
and progestin - 1 3 M3 



Fig, G. — Secondarj' sterility with hormone therapy. 
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Table I 


C Cases of Amenorrhea: 3 primary and 3 secondaiy: Hypoplastic Endometrium 


dosage*’ 

ESTKOLIN PROGESTIN 

I.U. mg. 

PERIOD OP 

treatment 

(days) 

ENDOMETRIAL BIOPSY AT 
BLEEDING 

PREGNANEDIOL 

EXCRETION 

10 M — » 5 

E P 

14 7 

3 cases, secretory 

0 



3 cases, secretory 

1 case, mixed 

2 cases, proliferatiA’e 

1 

o' . 

10 

p 

5 

2 eases, proliferatiA’e 

0 

10 M 10 M.E. -1 10 

E — 4 B + P 
14 -4 14 

G cases, secretory 



*Estrolin, Lakeside Laboratories. Progestin-in-oil, Lakeside Laboratories. 


4. Estrolin, 140,000 I.U. in daily divided doses, followed by combined 
estroliu (10,000 I.U.) and progestin (10 mg.) daily for fourteen days, 
had no effect on pregnanediol excretion in all but one ease, having ex- 
creted 6.1 mg. Vaginal bleeding and secretoiy endometrial phases 
were noted in each instance. 

These observations suggest that progesterone may be secreted in 
sufficient quantity to produce endometrial modifications and bleeding 
without the urinary excretion of pregnanediol, indicating that the 
threshold dose of progesterone required for endometrial stimulation is 
below that at which the hormone is excreted as pregnanediol. It is sug- 
gested also, that estrogen and progesterone are synergistic in action with 
respect to development of the progestational endometrium, particularly 
when they are simultaneously administered to an estrogen-primed endo- 
metrium.® 

Anovulatory Cyclic Menstruation . — Four sterile women Avith anovula- 
tory menstruations and proliferative, persistent, endometrial phases, 
were folloAved for several months to establish control records. Tavo thou- 
sand four hundred to 2,800 I.U. of pregnant mares’ serum aa-rs then ad- 
ministered intravenously in diAuded doses to each of the subjects. 

a. In tAvo cases, Avith previously diminished pregnanediol complex 
excretion, pregnancy and progressiA>-ely increasing pregnanediol excre- 
tion resulted (Pig. 4). 

In one case, Avith previously absent pregnanediol excretion, the ad- 
ministration of pregnant mares’ serum and anterior pituitary -like sub- 
stance, alone, in combination, or in sequence, produced neither a elmngo 
of endometrial phase nor pregnanediol excretion. 

c. Pregnant mares' serum AA-as AAuthout effect on endometrial idiase 
and pregnanediol excretion in one patient Avith a preAuously noi'inal 
pregnanediol excretion. The administration of pregnant mares’ serum 
and anterior pituitary-like substance sequentially, produced a change to a 
mixed t.A’pe of endometrium but no appreciable chansre in pregnanediol 
exci-etion (Pig. 5). 

There Avas apparently no correlation betAvcen ])rcgnancdiol e.xcrcfion 
and endometrial biopsy studies, for excretion A-aricd from negatiA’c to 
noi'inal values in the ]n'esence of a persistentlv proliferatiA'e endo- 
metrium. 
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Surgical Cases . — This group included 4 women who had been sub- 
jected to varying degrees of gynecologic surgery. After a control 
period, progestin (120 to 150 mg.) was administered in daily diwded 
doses, and urinary titration of pregnanediol complex was estimated in 
order to determine the amount recovered (Table II). It will be noted 
that hysterectomized women showed recoveries of 7.4 to 9.4 per cent. 
This study seems to indicate that the endometrium is not a necessary 
factor in the metabolism of progesterone and that the nonnal ovarian 
cycle was uninterrupted following hysterectomy when the ovaries were 
left in situ. 

Discussion 


Positive results are of greater significance than negative results, for 
cases that excrete large amounts of sodium pregnanediol glucuronidate 
suggest the occurrence of cyclic ovarian function regardless of the type 
of endometrium found. Those patients that show a persistentlj^ negative 
excretion may be considered clinically as anovulatory, for we have not 
found a secretory phase of endometrium in any of our patients showing 


a persistentlj'- negative excretion. 

Cases of primary and secondary amenorrhea, and functional cyclic 
bleeding rvith hypoplastic, proliferative and mixed types of endometrium, 
excreted from none to variable amounts of sodium pregnanediol glu- 
curonidate. A positive excretion does not always reflect progestationa 
changes in the endometrium, for the endometrium maj^ be refractory 
and thus not metabolize the progestrone to be used for progestationa 
differentiation. On the other hand, if it is metabolizing, the endometnum 


may not have the ability to use the progesterone. 

There seems to be no obvious reason to object to a concept that postu- 
lates the secretion of follicular, and later, luteal hormones by the same 
cells at different phases of a life cycle of secretory acthuty.” Em 
accumulating to show that large follicles may begm_ to ^change tneii 

secretion, perhaps toward the luteal type, before o^mlation. 

A positive reaction, or the finding of conjugated pregnanediol may re- 
sult not only from the postovulative corpus luteum, or, as intimated U) 
Zondek,® from the production of minimal amounts of propsterone ly 
corpus luteum of the preceding menstrual cycle_ wdiicli ’ 

from several other possible sources; the luteinization of granu 
theca cells of the foUicles; theca of atretic 
lutea in large follicles that have not ovulated, or possibly, 
condition within the adrenal cortex, producing substances, if not 
ilar, at least closely related to pregnanediol.^®-'® 

Eeplacement therapy with estrogens and progesterone la 
on pregnanediol excretion or clinical picture, unleas 
nf lai’o-e doses of the combined endoerines weie gnen t o 

for at least fourteen days. Wl.en estrogen an pr^- 

Lrone ivere concurrently given to an 

sjmergistic effect ivas produced. It would appear tha 
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Table II. Peegnanediol Excretion — Operatito Gases 


operation 

M6. PROGES- 
TERONE ex- 
creted CON- 
TROL period! 

MG. proges- 
terone ad- 
ministered 

MG. PROGES- 
TERONE EX- 
CRETED 

MG. % 
RECOVERY 

M.E. 

Bilateral salpingo- 
oopliorectomy 
Uterus intact 

0 

1st day— 3oi 
2nd day — 301 
3rd day — 30") 
4th day— 30 j- 
5th daj' — o] 

6.1 

5.3 

11.4 

9.5 

*E..A. 

Supracervical 
hysterectomy 
Ovaries intact 

7.0 

1st day — 501 
2nd dai' — 50 f 
3rd day — 501 
4 th day — Oj" 

14.4 

4.0 

18.4 

7.3 

11.1 

■ 

tA.B. 

Vaginal hysterec- 
tomy 

Ovaries intact 

8 

1st day — 501 
2nd day — 50 f 
3rd day — 50) 
4th day — o| 

11.8 

7.6 

19.4 

8.0 

11.4 

7.6 

I.B. 

Panhysterectomy 

0 


2.8 

11.3 

14.1 

9.4 


*R.A., Pregnanediol estimation, 7 months after operation. 
tA.B., Pregnanediol estimation, 3 months after operation. 
tFactor 0.58 used in converting SPG to progesterone. 


The action of pregnant mares’ serum and anterior pituitary-like sub- 
stance was variable and unpredictable. 

Secondary Sterility (3 Previous Abortions). — Noi'mal Menstruation: 
This patient was followed for two menstrual cycles, averaging 33 mg. 
of pregnanediol complex per cycle and cystic secretory endometrium 
(Pig. 6). 

a. Ten thousand I.U. of anterior pituitaiy-like substance in equally 
divided daily doses in second half of cycle yielded no significant change 
in pregnanediol excretion or endometrium. 

b. Progestin, 65 mg. in equally divided daily doses, was also without 
effect on pregnanediol excretion and endometrium. 

c. Estradiol benzoate, 14 mg. together with 140 mg. of progestin in 
equally divided daily doses, was administered intramuscularly in the lat- 
ter half of the cycle with resultant marked increase in pregnanediol ex- 
cretion to 65 mg., and change of endometrium to the mixed type, pre- 
dominantly secretory. 

These studies suggest that anterior pituitary -like substance and proges- 
tin-in-oil have little effect when given alone, but when estrogen and 
progesterone are simultaneously administered, the metabolism of proges- 
terone is enhanced, with effect on both pregnanediol excretion and 
progestational changes. 
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ABSORPTION OF PROTEIN FROM THE VAGINA AND UTERINE 

CERVIX- 

Maxwell Rosenzweig, M.D., and Matthew Walzer, M.D., 

Brooklyn, N. Y. 

(From the BCvision of Allergy and the Gynecological Service of the Jewish 

Hospital) 

A lthough absorption of drugs from the vagina has been studied 
by several woi’kers, the absorption of proteins from the vagina 
and uterine cervix has not previously been demonstrated expeiimenta }• 
In this report, absorption of peanut protein from the vagina and cervix 
was studied by a direct method,^ which employed an immunologic tech* 

nique. _ i 

There is abundant clinical evidence that absorption of riioS an 
chemicals from the vagina does occur. Cases have been repor e o 
poisoning by bichloride of mercury, arsenic, belladonna, zmc sulia , 
iodoform, and carbolic acid which were used in the vagina i i 
observations, however, do not differentiate between vaginal an ceivi 
absorption. 

Experimental wk on drug absorption irom ‘’ok 

both in animals and Imman beings. Procedure lor 
sorption from the vagina have been based on pliarmacologic an 
eS^ScIples. Maefe ' demonstrated the absorptmn ol 
organic salts, esters, and antiseptics from the vagmam A re- 

uahbits Macht cites the work of Hamburger in 1876 as the 
corded experimental work in human beings on gad 

♦Published in Abstract, J. Allergj- 0: 395, 193S. 
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the metabolism and utilization of progesterone Avhen they are simul- 
taneously administered. 

Gonadotropic hormone, pregnant mares' scrum, given alone or con- 
currently Avith anterior pituitary-like hormone, seemed to stimulate 
ovarian activity AAdiich Avas reflected in increased pregnanediol excretion 
and a change in endometrial architecture tOAvard the secretory type. 
This change, hoAvever, Avas not consistent in all cases. 

Summary and Conclusions 

1. Sodium pregnanediol excretion AAms studied in Avomen AAdth normal 
menstrual cycles and in those Avith Amrying degrees of functional and 
organic gynecologic pathology Avith a vieAv to an evaluation of the 
Venning-BroAAme test as a practical index of ovarian and uterine func- 
tion. To aid in this evaluation, endometrial liiopsies and the effects of 
the administered endocrines Avere also studied. 

2. On the basis of our findings, Ave may conclude that pregnanediol 
excretion is not a positive index of ovulation nor of progesterone utiliza- 
tion and metabolism. While it is frequently complementary to endo- 
metrial biopsy and basal body temperature studies, the time-consuming- 
nature of this test, together AAuth the necessity of examining successive 
urinary specimens for ten to fourteen consecutive days in order to define 
a relative level of progesterone metabolism for one cycle, renders this 
method generally impracticable for diagnosis in clinical practice. 

3. Estrogenic hormone augments the metabolism and utilization of 
progesterone Avhen the hormones are simultaneously administered to an 
estrogen-primed uterus. 

4. The action of gonadotropic hormones is not consistent in establish- 
ing biphasic ovarian response, as determined by the Venning test and 
endometrial biopsy studies. 

5. The endometrium is not necessarj’^ for the metabolism of endogenous 
and exogenous progesterone. 

6. It is possible that some at present undefined hormone influences, 
other than uterine, hepatic, or renal, aagII prove to be important in the 
metabolism of progesterone and pregnanediol excretion. 

This study was aided by a grant from the Lakeside Laboratories of Milwaukee, 
Wisconsin, for which we express our gratitude. AVe also wish to thank them for the 
liberal supply of estrolin and progestin; the Upjolm Company for gonadogen, the 
hormone of pregnant mares’ serum; and Ayerst, McKenna and Harrison for A.P.L. 
nsed in this investigation. 

The authors also wish to thank H. Hehrens and Miss .T. Harrup for their as.sistance 
in the laboratory. 
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Results 

Twenty-one subjects were studied. TJiej'^ were ainliulatory obstetric 
and gynecologic patients chosen at random from private practice. They 
were all married patients varying in age from 21 to 65 years. They 
included patients in various stages of pregnancy, cases of primary and 
secondary sterility^ and also patients under postoperative and post- 
partum observation. 

In four cases absorption from the cervix only^ was studied (Table I). 
Positive results were obtained in all cases. The absorption times in 
these patients varied from nine to sixteen minutes. 

Seventeen cases were studied for absorption from the vagina (Table 
II). These subjects were observed for at least one hour and sometimes 
longer. If no reaction developed the patients were dismissed and in- 
structed to return if any’ alteration in the site occurred. Of the 17 
cases only 6 showed positive reactions (Table II). The absorption times 
in these eases varied from forty’^ to one hundred and twenty^ minutes. 

Of the 11 patients who failed to show the reaction at the end of the 
first hour, 9 were studied after vaiying inteiwals for absorption from 
the cervix (Table III). Five were tested at once for cervical absorption. 


Table I. Absorption op Peanut Protein from the Uterine Cervix 


case 

AGE 

diagnosis 

RESULT 

i 

ABSOEP- 
nON TIJIE 
IN 

minutes 

4 

5 

S 

2 

30 

50 

65 

30 

Pregnancy, tentli week 

Supracervical hysterectomy', s i x t li 
month postoperative 

Third-degree prolapse of uterus 
Cervical erosion 

Positive 

Positive 

Positive 

Positive 

12 

16 

11 

9 


Table II. — Absorption of Peanut Protein from the y^AciNA 


— 

CASE 

AGE 

diagnosis 

PERIOD OF 

obser- 
vation IN 
MINUTES 

RESULT 

absorp- 
tion 
time in 

MINUTES 

1 

6 

10 - 

12 

IS 

21 

24 • 

25 

9 

13 

15 

16 

17 

19 

22 

23 

26 

41 

21 

49 

31 

26 

29 

41 

22 

37 

26 

26 

34 

24 

25 

49 

22 

30 

Menopause 

Pregnancy, eleventh week 
Supracervical hysterectomy, 
eighteenth month post- 
operative 

Secondary' sterility 
Pregnancy', eighth week 
Sterility 

Functional amenorrhea 1 

Retroversion of uterus 

I No pathology 

Retroversion of uterus ^ 
Sterility' obesity 

Sterility 

Pregnancy', nineteenth week 
Pregnancy, fifteenth week 
Fibroid. Three months fol- 
lowing radium therapy' 
Four months post partum 
Sterility 

60 

60 

S7 

41 

40 j 
60 

60 

56 

60 

60 

60 

60 

60 

60 

60 

60 

240 

Negative 

Negative 

Positive 

Positive 

Positive 

Positive 

Positive j 

Positive 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

87 

41 

40 

120* 

100* 

56 


♦Approximate time recorded by patient. 
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cats, Hobiusoii® surgically severed the vagina from the uterus and demon- 
strated the vaginal absorption of several drugs as well as of insulin 
and of pituitaiy extract. 

The present investigation, which was iierformed in 1937, deals with 
the absorption of unaltered peanut protein from the human vagina and 
cervix. Peanut protein was selected because an appropriate serum for 
the study of this antigen was available. 

Technique 

The technique employed in the present study is a modification of that 
used by one of the authors^ in studies of absorption of unaltered pro- 
tein from the various parts of the gastrointestinal tract. It is based 
on the following immunologic principles: The skin of almost any in- 
dividual can be passively and locally sensitized to a particular protein 
by the intracutaneous mjection of a serum taken from a patient who 
is hypersensitive to that protein and who presents a marked skin reac- 
tion when tested -with it. When this protein is fed orally, subsequent 
to the cutaneous sensitization, its entrance into the circulation is marked 
by a local reaction at the sensitized site characterized by pruritus, ery- 
thema, and wheal formation. 

The technique for studying absorption of peanut protein from the 
cervix and vagina is as follows: The subject is passively and locaUj’- 
sensitized on the flexor surface of the forearm by an intracutaneous 
injection of 0.05 ml. of a 1-10 dilution of a serum containing reagins for 
peanut protein. This serum was obtained from a patient who developed 
severe allergic symptoms following the ingestion of peanut and who, 
when skin-tested with this antigen, manifested a marked cutaneous reac- 
tion to it. Nuts were excluded from the diet of the subject to be tested 
for a period starting twenty-four hours preceding the sensitization 
and lasting until the study was completed. Patients vuth hay fever, 
asthma, and other atopic illnesses were excluded from the study. 
Twenty-four or forty-eight hours after the subject was sensitized, she 
returned for the absorption test. For this a peanut preparation, con- 
sisting of 5 Gm. of raw ground peanuts in 15 ml. of -water, was used. 

For the purpose of studying absoriition from the vagina, the cervix 
was covered with a metal cap, or occasionally with a rubber diaphragm. 
A gauze sponge saturated with the peanut solution was then inserted 
into the vagina with the aid of a bivalve speculum. The speculum was 
withdrawn, and the patient assumed a sitting position. The sensitized 
site was then watched for the onset of the reaction. 

When cervical absorption was studied, a cotton applicator was dipped 
in the peanut solution and gently inserted for a distance of one-fourth 
to one-half inch into the cervical canal, where it was left in place. The 
patient was kept reclining on the table. 

Absorption of the peanut protein into the circulation was marked bv 
the development of a local reaction at the sensitized site on the fore- 
arm. The onset of this reaction was usually ushered in by priuitus. 
Tliis was immediately followed by an erythema wliich progi’essed to 
wheal formation. The absorption time was measured from the time of 
introduction of the peanut solution into the vagina or cervix to the 
first objective evidence of a reaction at the semsilized cutaneous site, 
namely erythema or wheal formation. 
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Absorption from the vagina proved to be more inconstant and slower 
than fi’om the cervix, despite the fact that the area of exposed nracous 
membrane surface was larger and the amount of allergen employed was 
greater than in the cervical studies. Positive results were obtained in 
only 6 of the 17 cases studied and in these the absorption times were 
uniformly slow, varying from forty to one hundred twenty minutes. 

The differences in absorption of protein from the vagina and cervh 
are not unexpected in view of the dissimilarities of the tivo surfaces. 
The cervical mucous membrane is made up of columnar, secreting epi- 
thelium, is rich in lymphatics, and is covered with an alkaline secretion. 
Such factors favor absoiTition. On the other hand, the vaginal mucous 
membrane is of the squamous type, is relatively poor in Ij'^mphatics and 
is covered with an acid secretion. These are properties which do not 
facilitate absorption. 

In the use or administration of medicinal substances bj'- the vaginal 
route for therapeutic, proph 3 dactie, or hygienic reasons, the possibility 
that they may rapidlj'' reach the blood stream should be kept in mind. 
Unless definite precautions are taken, medication intended for local 
effect in the vagina is likelj^ to contact the cervix as well, and unantici- 
pated rapid absorption may follow. Hence, it becomes necessary for 
the clinician to be mindful of the possible toxic properties of the medi- 
cation employed and also of its potentialities as an antigen. The thera- 
peutic agent may act as an excitant of an allergic reaction in an individ- 
ual who is already sensitive to it or, as a result of single or repeated 
applications, it may actively sensitize the patient. In the light of the 
above observations, there is room for a more discriminating selection of 
materials which are commonly used for vaginal douches, tampons, sup- 
positories, and for cervical treatments. On the other hand, when ab- 
sorption is desirable, as in the vaginal administration of hormones, con- 
tact of the medication with the cervix should enhance the therapeutic 
effect. 

Summary 

1. A direct method of studjdng the absorption of protein from the 
human vagina and cervix has been presented. 

2. Absorption of protein from the cervix is a normal phenomenon 
occurring in every case studied with peanut protein within a relatively 
short period, i.e., from eight to twenty-five minutes. 

3. Absorption of protein from the vagina is inconstant. It oecuriec 
in this series in six out of seventeen eases. Absorption of peanut pio- 
tein from the vagina is much slower than from the cervix, taking from 
forty to one hundred and twenty minutes. 
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In aU of these eases positive reactions resulted in from eight to thirteen 
minutes. It is possible that if a longer vaginal contact had been per- 
mitted some of these eases might have reacted during the second hour 
as occurred in Cases 21 and 24 (Table II). 

Table III. Absorption op Peanut Protein prom Cervix in Cases Showing no 

Absorption prom the Vagina 


CASE 

i AGE 

DIAGNOSIS 

RESULT OF 

vaginal 
absorp- 
tion TEST 

INTERVAL 

BETWEEN 

VAGINAL 

AND CERVI- 
CAL TESTS 

REStJLT 

ABSORP- 
TION 
TIME 
IN MIN- 
UTES 

9 

1 37 

No pathology 

Negative 

48 hours 

Positive 

25 

13 

26 

Eetroversion of uterus 

Negative 

None* 

Positive 

11 

15 

' 26 

Sterility, obesity 

Negative 

None* 

Positive 

11 

16 

34 

Sterility 

Negative 

None* 

Positive 

13 

17 

24 

Pregnancy, nineteenth 

Negative 

None* 

Positive 

8 

19 

28 

Pregnancy, fifteenth 

Negative 

None* 

Positive 

9 

22 

49 

Fibroid. Three months] 
following radium ther- 
apy 

Negative 

24 hours 

Positive 

18 

1 

23 

22 

Four months post par- 
turn 

Negative 

24 hours 

Positive 

13 

26 

30 

Sterility 

Negative 

4 hours 

Positive 

19 


•Test performed at the completion of vaginal absorption test lasting one hour. 


One ease (26) which was negative after four hours of vaginal appli- 
cation was then tested for ceiwical absorption. A positive reaction re- 
sulted in nineteen minutes. 

Three subjects (9, 22, 23) who showed no evidence of absorption 
from the vagina were tested for cervical absorption after an interval of 
from twenty-four to forty-eight hours. The absorption times in these 
cases were twenty-five, eighteen, and thirteen minutes, respectively. 

Two cases which were negative on vaginal testing were not studied 
for cervical absorption. 

Discussion 

By means of the direct immunologic method employed it has been 
possible to detect almost immediately the absorption of peanut protein 
from the human vagina and cervix into the circulation. Previous studies 
indicate that the results obtained with peanut may be reproduced with 
almost any other protein for which a serum, suitable for study, can be 
found. 

In every one of 19 subjects studied, peanut protein entered the circu- 
lation in from eight to twenty-five minutes after its application to tlie 
uterine cervix. Since most of these patients presented no pathology 
of the vagina or cervi.x, it is ju.stifiable to assume that such absorption 
is a normal physiologic phenomenon. 

While only minute traces of protein in the circulation are needed to 
light up the sensitized cutaneous site (studies with cottonseed extract 
have indicated that as little as 0.0001 mg. of nitrogen is required), such 
amounts may be sufficient to induce severe allergic reactions in individ- 
uals who arc sensitive to these proteins. 
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That sequence of events is obvious to the pathologist and to the clinician 
before him. Indeed the observations of the latter may be essential to the 
correctness of the diagnosis as the anatomic interpretation is often diffi- 
cult. The presence of amniotic fluid apart from cellular elements is not 
pathognomoinc. Often, in fact, it cannot he differentiated histologically 
from pulmonary edema. Should death be delayed two or three days, a 
secondary or terminal pneumonia may obscure the primary disorder. 
The findings that warrant a diagnosis of asphyxia include chiefly the 
presence of desquamated amniotic epithelium, vernix easeosa, and 
lanugo hairs. Since these elements Amiy in amount from ease to case 
and may occur in small quantities when death is attributable to some 
other cause, it must be repeated for the sake of emphasis that the diag- 
nosis of intrauterine asphyxia rests not onlj^ on the pathologic findings 
but on the preliminary clinical evidence of respiratory obstruction. 

An attempt to reduce the mortality rate of erythroblastosis fetalis by 
the prevention of asphyxia seems worthj’’ of consideration. For many 
years, physicians have observed the tendency of the disease to make its 
appearance in successive pregnancies. The likelihood of recurrence is 
estimated at about 50 per cent. Investigations of recent years have 
shown that the predisposition to the disease may be explained on a 
hereditary basis. The newly discovered Rh blood factor in the fetus is 
regarded as a dominant mendelian characteristic. The nature of the in- 
heritance is stated in terms of an isoimmunization theory which explains 
the maternal production of immune agglutinins and their subsequent 
passage through the placenta. 

The mode of delivery to be emploj''ed in women who have pz’eviously 
given birth to an eiythroblastotic infant deserves emphasis ; it represents 
a prophylactic point of attack. Analgesia and inhalation anesthesia are 
contraindicated. Since the incidence of intrauterine asphyxia varies 
directly with the duration of labor, the most rapid means of deliver}’- is 
imperative. In such circumstances the justification for an elective 
cesarean section becomes absolute. 

Among 8 cases recently observed, death with manifestations of asphyxia 
occurred in five. In three of these, the duration of labor exceeded ten 
hours and no evidence of interference with the supply of oxygen to the 
fetus was apparent. In another, labor lasted less than two hours, but 
delivery was complicated by hydramnios with prolapse of the cord. No 
records of the duration of labor were available in the fifth ease delivered 
in a small maternity hospital. In 3 cases that survived, labor lasted ten 
hours or less. 

It is apparent that the only safe ivay of avoiding a prolonged labor is 
to effect delivery by cesarean section. It should be performed under local 
anesthesia in order to eliminate the slightest disturbance from the anes- 
thetic. Only statistics sufficiently ample will prove what now represents 
a reasonable assumption, namely, that a history of erjffhroblastosis fetalis 
justifies cesarean section. 



THE RELATIONSHIP OF ERYTHROBLASTOSIS FETALIS TO 
INTRAUTERINE ASPHYXIA 

Phillip E. Rothman, M.D., and Helen Hopkins, M.H., 

Los Angeles, Calif. 

(From the Hospital of the Good Samaritan, and the Children’s Hospital) 

T he close relationsMp between nnivevsal edema of the fetus, icterus 
gravis neonatonim, and anemia of the newborn infant has become 
generally recognized since the publication of an article by Diamond and 
his associates in 1932. Accurate statistical data on these disorders is now 
available and accordingly the efficacy of therapy can be analyzed more 
readily. The immediate mortality in the entire group has been reduced 
since the use of blood transfusions but is estimated at the present time 
to be approximately 50 per cent. This seems surprisingly high when one 
observes how simply and completely recovery occurs in occasional eases 
in which the patient receives only a single transfusion. Diamond^ rightly 
emphasized that the prognosis is in part dependent on the predominating 
symptom. Thus cases of universal edema have the least favorable out- 
look and next in order are the severely jaundiced infants. Theoretically, 
failure to respond to transfusions as evidenced by continued hemob’-sis 
may follow the use of blood from an Rh negative donor possessing anti- 
Rh antibodies. It is our conviction, however, that the higli death rate is 
not due entirely to the severity of the disease per se nor to incompatible 
donors but in at least a fair number of eases to intrauterine asphyxia. 

It is generally agreed that infants with erytliroblastosis fetalis are par- 
ticularly susceptible to asphyxia, presumably liecause of tlie reduced 
number of oxygen carriers. In a recent article Javert^ states that fetal 
distress is frecpiently encountered and places the incidence as over 50 
per cent. Additional evidence is contained in the autopsy protocols in- 
cluded in Diamond’s paper. Intrauterine asphyxia may be suspected in 
some of the cases he described as aspirated vernix easeosa and amniotie 
fluid were found in the lungs. 

So prominent are the clinical and laboratory findings which establish 
the diagnosis of erytliroblastosis that the role assigned to aspliyxia has 
been minimized or entirely overlooked. Once the diagnosis of erythro- 
blastosis has been made, the physician seldom feels the need to look 
further. IMoreover, complacency of this kind is favored by the fact that 
accompanying signs and sjnnptoms usually attributed to erythroblastosis 
(pallor, listlessness, a feeble cry, subnormal temperature, inability to 
suck, abnormalities of resiiiration, and petechial hemorrhages) are like- 
wise familiar characteristics of the asphyxiated infant. 

As is well known, the most satisfactory evidence of intrauterine 
aspln-xia relates to the aspiration of the amniotie fluid and its contents. 
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The alveoli contained large amounts of finely granular material which 
stains with eosin. There were occasional red cells, frequent epithelial 
squamae and lanugo hairs (Fig. 1). 

A bronchus contained large amounts of finely granular yellow brown 
pigment which did not give a reaction for iron and which w^as presumably 
meconium (Pig. 2). 


Case 2. — The child appeared critically ill at birth; respirations were 
shallow and labored and characterized by an expiratory grunt. The 
entry of air was greatly diminished and shoAvers of rales were scattered 
over both lungs. The spleen and liAmr ivere palpable. The hemoglobin 
was 74 per cent; red blood count, 3,760,000; white blood count, 14,000; 
and nucleated red cells, 213 to 200 ivhite cells. Clinical evidence of duo- 
denal atresia ivas confirmed by autopsjn Blood transfusion, intravenous 
fluids, oxj^gen inhalation and supportive treatment maintained life for 
five days. 



Pig-. 3. 

The lungs showed sharplj^ outlined areas of necrosis in whicJi the 
alveolar walls, bronchi, and Amssels Avere la,rgely destrojmd. In these 
areas Aimre large clumps of bacteria and much nuclear debris. The alveoli 
clseAvhere contained granular material Avhich stained AAOth eosin, occa- 
sional neutrophiles, and red cells. Frequent alveoli contained epithelial 
squamae, and occasional lanugo hairs (Pig. 3). 

Case 3. — The child required resuscitation at birth and repeated in- 
halations of carbogen during the first day. Dyspnea subsequently de- 
veloped ; rales Avere present at the lung bases ; and respirations ceased at 
the end of thirt}’ hours. Jaundice and petechiae AA'ere noted during the 
first feAA" hours. The hemoglobin Aims 30 per cent; red blood count, 
990,000; Avhite blood count, 22,200; 300 nucleated red cells to 200 white 
cells. Histologic e.xamination of the lungs slioAved that the alAToli con- 
tained large amounts of granular and translucent material AA'hich stained 
Avith eosin, occasional polymorphonuclear cells and red cells. In one 
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Case Reports 

Case 1. — Tlie infant showed jaundice and anemia as clinical evidence 
of erythroblastosis. Tlie hemoglobin was 63 per cent; red blood count, 
2,090,000; white blood count, 40,172; and erythroblasts, 597 to 100 
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counted white cells. The respirations were labored and the entry of air 
was greatly diminished. A profuse bile-stained mucoid fluid could be 
aspirated from the trachea. Death from respiratory failure occurred 
twenty-six hours after birth. 
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Goerttler investigated the “organic unity of the miiseulature of the 
uterus” and stated that the dilatation of the cervix and lower uterine 
segments occurs when the arrangement of muscle fibers changes from 
an almost horizontal position to a vertical alignment as a result of un- 
coiling mechanism. He claimed that upper and lower uterine segments 
do not contract in different ways because of antagonistic innervation but 
rather because of the development of “structural changes in which con- 
tractions originally occurring in a circular direction around the uterine 
axis, gradually Avork tangentially consequent on the verticalization of the 
muscle units in the loAver uterine segment.” Muscular resistance is there- 
fore found at the point where these essential changes take place, namely 
the cervix. On this basis Kreis developed at his Strasbourg Clinic Avhat 
he termed the “accouchement medical” in which he used “spasmalgin,” 
an antispasmodic Avhieh contains atropine and opiates. The anti- 
spasmodic aimed at Aveakening or eliminating the resistance of the aetiA'e 
condition of contraction of the cervix and at the same time the con- 
traction of the upper uterine segment. Ia^ and Rudolph, discussing the 
physiology of the uterine musculature, refer to four different tjqies of 
activity of the uterine musculature during labor, namely three types of 
contractions called auxotonie, isometric, and braehystatic, and one type 
of relaxation called meeystatie. The auxotonie and isometric contrac- 
tions enable the uterus to exert expulstye pressure, while braehystasis is 
the maintenance of this tension in the shortened smooth muscle; in con- 
trast, mecystasis is the maintenance of a lengthened status of the smooth 
muscle of the uterus. In the case of the uterus the upper uterine seg- 
ment thickens by contracting brachystatically and the cervix dilates by 
relaxing meeystaticalty. Thus if a drug could be found that Avould 
stimulate auxotonie, isometric, and braehystatic contractions of the upper 
segment and at the same time alloAv meeystatie relaxation to occur in the 
loAver uterine segment and cervix, this AAmuld speed up labor. Brenldiahn 
concluded that atropine in small doses caused a relaxation of the 
sphincter of the portio vasinalis of the uterus, but it Avas only of Amine 
in tetanic contractions. Hirsch claims that atropine causes a relaxation 
of the portio but has onb^ a slight stimulatina' effect on the uterine body. 
For years it has been known that spasmodic consti’ictions of Amrious 
muscular orifices of the human system have responded under drugs AA^hich 
depress the parasympathetic nervous system, atropine being used in 
pylorospasm. gall bladder colic and the like. Thus atropine and later 
s^mtropan whose earlier usage Avas restricted to spastic conditions of the 
gastrointestinal system Avas attempted in obstetrics. 

Syntropan is a nonnarcotic antispasmodic, the phosphate salt of the 
tropic acid ester of 3-diethyl-amino-2-2-dimethyl propanol AA’hich is de- 
riAmd in turn from atropine by liydrolysis. Syntropan ’s action as a 
paralysant of smooth muscle of isolated frog intestine is about tAventy to 
fifty times Aveaker than atropine but its mydriatic actiAnty is 10,000 times 
Aveaker. The drug has been used in labor by Hillis, Pline, Stoll, Gam- 
statter, Hirsch and others. 

At the onset of our iiiAmstigation it AAms realized that the most im- 
portant fact, and one neglected by earlier investigators, AA’as the exact 
starting and end iioints of the first stage of labor. Rectal patyation of 
the eei’A'ix noting the exact amount of dilatation seemed easy and satis- 
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alveolus there was a clump of bacteria. Occasional alveoli contained 
thin, slightly refractile fibrill ary-like structures which were apparently 
lanugo hairs. There were rare epithelial squamae in the alveoli. 

C,vsE 4. — The infant’s condition was poor at birth and inlialations of 
oxygen and carbogen wore frequently necessary. Bespirations were 
feeble at times and later gasping and irregular. Cyanotic spells occurred 
frequently. Jaundice and a moderate amount of generalized edema de- 
veloped on the second day. Death occurred on the fourth day. The 
hemoglobin was S6 per cent; red blood count, 4,450,000; white blood 
count" 8,100; nucleated red cells, 201 to 100 white cells. Histologic 
examination of the lungs showed large amounts of amorphous, trans- 
lucent, and granular pink-staining material in the bronchi and alveoli. 
In this material there were rare epithelial squamae. No lanugo hairs 
were seen. 
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OBSERVATION ON SYNTROPAN ON THE LENGTH OP LABOR 

Roland Cron, P.A.C.S., M.D., Edward A. Banner, M.D., and 
William P. Hons, M.D., Milwaukee, Wis. 

(From the Department of Obstetrics and Gynecology of tJw Mihuavlcec County 
Hospital and the Alarquette University School of Medicine) 

I N ORDER to corroborate the work of other writers, we have recently 
completed a series of cases in which the nonnareotie, antispasmodic 
drug syntropan was used. The drug’s action is similar to that of 
atropine. It is an inhibitor to the parasympathetic nervous system and 
secondarily affects the smooth muscle cell. It has been suggested as a 
method of materially shortening the length of labor. Abnormally pro- 
longed labor taxes mother, infant, and physician and leads to complica- 
tions which include uterine inertia, infection, and deleterious effects on 
both mother and infant. Unduly prolonged first stages of labor have 
always troubled the obstetrician and have stimulated, and many times 
forced, him to use various methods to. overcome this difficulty; thus 
country practitioners were prone to use the belladonna plaster on the 
parturient’s back. They believed that the pains became stronger and 
more effective, thereby shortening labor. Other physicians at times at- 
tempted more forceful means such as pituitary extract, thjnnophysin, etc. 
However, olijections and disappointments were frequent and medical 
men have constantly looked for some harmless method to shorten 
materially the process of childbirth. 

While it is not our purpose to discuss the subject of uterine anatom j' 
and physiology, it may be advantageous at this point to seek out the 
rationale of earlier workers in attempting to use such drugs as syntropan. 
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was 21 years, the youngest 14 ^''ears and the oldest 34 years. Eight of 
these patients I’eceived a total of 100 mg. of syntropan, 6 received 200 mg., 
3 received 300 mg., and one a total of 400 mg. before the first and second 
stages of labor were completed. The average length of the first stage was 
five hours and twelve minutes, while the secdhd stage was one hour and 
forty-two minutes. Thirty per cent of the patients noted an increase in 
the severity of their pains although all were told that they were re- 
ceiving an analgesic drug. In this series there were 23 multigravidas 
with an average age of 27 years. The maximum dosage used was 300 mg. 
The average length of the first stage was two hours and forty-eight 
minutes, the second stage lasting on an average of thirty minutes. 
Thirty-five per cent of the multigravidas experienced an increase in the 
severity of their pains. 

In order to increase the possible effect of the drug, the time interval 
between subsequent doses was reduced to every two hours instead of three 
and the dosage remained the same, i.e., two tablets of 50 mg. each. Ten 
primigravidas were included in this group with an average age of 20 
years. The first stage of labor averaged six hours and twenty minutes, 
an increased time of one hour and eight minutes over the previous series. 
The age of the 10 multigravidas averaged 27 jmars and the parity two. 
The average length of the first stage of labor was two hours and fifty-four 
minutes. 

In the third series of patients four tablets of the drug were adminis- 
tered at exactly 3 cm. dilatation with two tablets being repeated every 
two hours. Ten primigravidas and 10 multigravidas were used. The 
average age of the former was 23 years, of the latter 29 years. The 
multigravida averaged a parity of three. Although the initial dose of 
the drug was thus increased 50 per cent, the first stage of labor for these 
primigravidas lasted on an avei’age of eight hours and thirty minutes, 
thereby lengthening this stage by two hours and ten minutes instead of 
shortening it as many investigators have reported. The multigravidas 
had complete dilatations in three hours and eighteen minutes ; again the 
first stage of labor was lengthened rather than shortened. The second 
stage of labor in this group averaged one hour and 23 minutes in the 
primigravidas, and 29 minutes in the multigravidas. 

There was a total of 45 control patients. They did not receive medica- 
tion but cervical dilatation was observed in a like manner. Twenty-tliree 
of the control patients were primigravidas averaging 19 years of age. 
The average length of their first stage was six hours and twenty-four 
minutes, their second stage one hour and forty-eight minutes. Twenty- 
two multigravidas acted as controls, their average age being twenty-seven 
years and their parity three. Tlieir first stage lasted on an average of 
three hours and their second stage twenty-four minutes. 

Summary 

A total of 48 primigravidas received syntropan under various condi- 
tions as to time of administration and amount. In all instances the drug 
was given at a definite progress point and its effect observed from that 
point onward. The average duration of tiie first stage of labor for all 
primigravidas receiving the drag was six hours and eighteen minutes; 
the contx’ol patients averaged six hours and twenty-four minutes or a 
total difference of six minutes between the treated and untreated primi- 
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factory. Three cenliineters of dilatation were chosen as the arbitrary 
starting point of tlie first stage. Thus through out this I’eport the first 
stage is said to licgin at 3 cm. dilatation and ends with complete dilata- 
tion. The nsual methods of determining the beginning and ending of 
the second and third stages were used. 

Results 

In our first series (Table I). 50 mg. tablets Ymre given to unselected 
primigravidas and mult.igravidas in active labor with a cervical dilata- 
tion of 3 cm. The medication was repeated every three hours through 
the first and second stages. The membranes were intact in all cases and 
were intentionally ruptirred at complete dilatation in an equal number of 
treated and untreated patients. Sedation, when used, consisted of 
morphine sulfate, gr. %, and scopolamine, gr. % 5 o- The number of cases 
recehdng sedation was very few. This series consisted of 18 primi- 
gravidas of which 4 were colored and 14 were white. Their average age 

Table I 



PRIMIGRAVIDAS 

MULTIGRAtTDAS 

Control Patients 

Number of patients 

23 

22 

Average age 

19 

27 

Parity 

0 

3 

Drug administration 

0 

0 

Duration first stage 

0 hr. 24 min. 

3 hr. 

Duration second stage 

1 hr. 48 min. 

24 min. 

Duration third stage 

12 min. 

11 min. 

Untoward symptoms 

0 

0 


Treated Patients 


Series 1; 

Number of patients 
Average age 
Parity 

Drug administration 
Duration first stage 
Duration second stage 
Duration tliird stage 
Untoward symptoms 

Series S: 

Number of patients 
Average age 
Parity 

Drug administration 
Duration first stage 
Duration second stage 
Duration third stage 
Untoward symptoms 

Series 3: 

Number of patients 
Average age 
Parity 

Drug administration 
Duration first stage 
Duration second stage 
Duration third stage 
Untoward symptoms 


18 

21 

0 

2 tab. stat, q 3 hr. 

5 hr. 12 min. 

1 hr. 42 min. 

6 min. 

0 


10 

20 years 
0 

2 tab. stat, q 2 hr. 
0 hr. 20 rain. 

2 hr. 20 min. 

10 min. 

0 


10 

23 years 
0 

4 tab. stat, q 2 hr. 
8 lir. 30 min. 

1 hr. 23 min. 

10 min. 

0 


23 

27 

3 

2 tab. stat, q 3 hr. 
2 hr. 48 min. 

30 min. 

7 min. 

0 


10 

27 years 
2 

2 tab. stat, q 2 hr. 
2 lir. 54 min. 

30 min. 

9 min. 

0 


10 

29 years 

3 

4 tab. stat, q 2 hr. 
3 hr. 18 min. 

29 min. 

10 min. 

0 
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menstrual bleeding, profuse enough to require protection. These in- 
vestigators examined microscopically the vaginal Avashings of 5 Avomen 
Avith no gross bleeding and found blood in all. Papanicolaou^ found 
mild intermenstrual bleeding, too slight to be recognized by the Avomen 
themselves, in 13 per cent of normal adults on the tAvelfth or thirteenth 
day of the cycle and in 24 per cent he found erythrocytes in the vaginal 
smear made about the time of OAUilation. The floAv at ovulation time is 
suffieientlj^ gross to attract the attention of probably less than 5 per 
cent of Avomen (Eoek^). The cyclic occurrence of tinged leucorrhea at 
the midinterval may lie considered a probable sign of ovulation (Mazer 
and Israel®). 

The inconvenience caused bj’- ovulation bleeding is usually negligible. 
Nevertheless, because of apprehension on the part of the patient, aid is 
frequently sought. Oeeasionall}^ hoAvever, the intracyclic bleeding 
may be prolonged and copious, requiring attention. It may AveU be 
that most eases of polymenorrhea may fall into this category. Endo- 
metrial polj^ps, submucous fibroids, cervical or uterine malignanc}^ must 
be eliminated in the differential diagnosis. Curettage usually offers re- 
lief for many months but recurrences take place. Intracyclic bleeding 
that is sufficient enough to attract attention is abnormal. In many 
Avomen the cycle is shortened to tAAmnty-one to tAventy-three days, and 
it appears to them that they bleed off and on. When cyclic hypermenor- 
rhea is further complicated by profuse midmenstrual bleeding AAdiich 
recurs AAuth monotonous regularity, the patient may soon be physically, 
as Avell as psychicaUj^ upset. In some patients, folloAving right upon the 
prolonged menstrual fioAv, oAUiIatory bleeding may account for bleeding 
throughout the Avhole abbreviated intermenstruum. 

The control of midmenstrual bleeding in a small series of 6 patients 
varying in age from 19 to 39 years by the use of chemically pure 
androgenic substances Ai'-as particularly gratifjdng as to AA^arrant tliis 
report. Of the patients in this series, tAvo Avere sisters. Another, avIio 
liad been sterile, conceived seAmral months after menses Avere stabilized 
and therapy stopped. Tavo typical case reports folloAV : 

Case 1. — A physician’s Avife, 39 years of age, had a tAventy-one- to 
tAventy-three-daj’^ cycle and for the past tAvelve to fifteen jmars had been 
troubled Aidth dysmenorrhea, hj-pennenorrhea, and midmenstrual bleed- 
ing, Avhich Avas usually prolonged but only at times profuse. Various 
therapeutic procedures Avere tried Avith little success. Thorough curet- 
tage after the onset of a midmenstrual occurrence of bleeding reA'ealed 
an early preseci’etory endometrium. Complete relief Avas obtained for a 
fcAV months. Recurrence of the sjuidrome soon folloAved. Tlie intracyclic 
bleeding differed from the menstrual episode in that the latter was at- 
tended hy the prodromal symptoms of breast turgiditj^, menstrual 
molimina and dysmenorrhea. Thirty to 75 mg. of testosterone propio- 
nate Avere administered parenterally in divided doses at Aveekly mtervals 
during the intermenstruum, Avith disappearance of the intracyclic bleed- 
ing. Therapy Avas continued for seA'en months and tlien stopped. Three 
montlis later there AA'as a recurrence of the midmenstrual bleeding. Wlien 
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gravidas. Forty-three iiuiltigravidas received syntropan. Their first 
stage of labor averaged two hours and fifty-four minutes while tAventy- 
three control patients averaged three hours of first stage labor. It must 
be said that in no case did we note any unpleasant effect from receiving 
the drug ; 30 to 35 per cent of all patients complained of an increase in 
the severity of their pains. Tabulation of the second and third stages 
of labor was incorporated simply for the completeness ot tlie record. 
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INTRACYCLIC BLEEDING 

Robert B. Greenblatt, M.D., Augusta, Ga. 

(From the University of Georgia School of Medicine) 

T he periodic occurrence of bleeding during the intermenstruum vary- 
ing from spotting to short bouts of hemorrhage of one or two days’ 
duration, is occasionally encountered in apparently normal menstruating 
women. This bleeding occurs between the niiitli and seventeenth days 
of the cycle and is frequently inidmenstrual. This entity has been recog- 
nized by the Germans who refer to it as tlie “kleine Regel” (the little 
menstruation) and liy the French who refer to it as the “regies sur- 
numeraires” (supernumerary or false menstruation). Midmenstrual 
bleeding may be “a throwback” in man’s phylogeny for it suggests a 
reversion to a primitive event in the sexual cycle ivliieh is disappearing 
in the process of evolution. In the rhesus monkey, intermenstrual bleed- 
ing, macroscopic or microscopic, occurs in the majority of ovulatory 
cycles but never in anovulatory ones.^ Periodic interval hemorrhage has 
its homologue in the estrus cycle of certain lower animals. In dogs, 
interval bleeding occurs immediately before ovulation (proestrus) and 
in cows at the time of ovulation (estrus). 

Midinterval bleeding is apparently related to the time of ovulation 
in both women and monkeys. 

Hartman^ demonstrated that intermenstrual bleeding in the macaque 
was an infallible sign of OAUilation. In 20 per cent of 61 cases of 
mittelschmei’z ” studied by Wharton and Henrikson- there was inter- 
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tration to young womeii of oral estrogens during the intermenstruum we 
have noted that some bleeding Avas precipitated at about the time of 
ovulation. This pi'ocedure may be used to indicate ovulation time in 
some women being treated for sterility. Zondek and others Avere able 
to reproduce the syndrome of midmenstrual bleeding by the administra- 
tion of a total of 50 mg. of progesterone during the postmenstrual phase. 
They Avere able to prevent the occurrence of intraeyclie progesterone in- 
duced bleeding through large doses of estrogenic hormone. The adminis- 
tration of androgens for the amelioration of Amrious menstrual disorders 
is Avell established. Its action in arresting bleeding may be due to its 
specific myotrophie action.®’ ’’ In this series of cases although parenteral 
androgens proved effective, the oral administration of methyl testosterone 
proved more convenient and .just as effective in minimizing interval 
lileeding Avithout interfering AAuth OAUilation. 

Summary 

The ovulation syndrome of intraeyclie bleeding or of midmenstrual 
pain may be so annoying as to require attention. The administration 
of testosterone propionate parenterally in 10 to 25 mg. doses at AA^eekly 
intervals alleviated the syndrome. Methyl testosterone administered 
orally in 5 to 10 mg. doses throughout the intermenstruum proved just 
as effective in minimizing and arresting midinterval bleeding or pain 
Avithout interfering with ovulation. 

The testosterone propionate and methyl testosterone used in this particular study 
were supplied as Oreton and Oreton-M, respectively, by the Schering Corporation. 
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androgens (methyl testosterone) were administered orally in 10 mg. 
doses dail.y during the intermenstruum, the results were similar to that 
previously obtained. This thei-apy was continued for six montlis and 
when medication was once more discontinued there soon followed another 
recurrence of the bleeding though much milder in character. Re-institu- 
tion of oral androgen therapy was again followed by good results. Five 
months later medication was again discontinued and during the past 
year the patient has remained free from midmenstrual bleeding except 
for mild spotting on the ninth day of the cycle on two occasions. The 
cyclic hypermenorrhea has been reduced to a normal flow, free from 
pain. Curettage at the onset of menses on two occasions during courses 
of therapy revealed excellent progestinal endometriums. 

Case 2. — W. F., aged 21 years, was referred to the author with the 
diagnosis of menstrual migraine, d.Ysmenorrhea, and poljnnenorrhea. 
The headaches were more or less constant though more severe when men- 
struating. Furthermore, though the patient menstruated every fourteen 
days it was apparent that the bleeding episodes alternated in character 
and duration. A pei'iod of profuse bleeding of about eight days’ dura- 
tion Avas attended by severe uterine cramps for the first feiv days. About 
six days after cessation of the menses another bleeding episode of three 
to five days’ duration would occur and this was initiated by severe pain 
in the region of one of the ovaries. The bleeding episodes, alternating 
in character and duration, had been recurring with annoying regularity 
for several years. Parenteral doses of 10 mg. of testosterone propionate 
every three days were started after a midmenstrual spell and carried on 
throughout the next menses and the intermenstruum that folloived. 
The next menstrual period was delayed, occurring on the thirty-third 
day with severe dysmenorrhea. Though midmenstrual bleeding did not 
occur, nevertheless, fourteen days before the onset of the ensuing period 
she experienced the same ovarian pain (mittelsehmerz). With continued 
androgenic therapy the menses were stabilized but the dysmenorrhea 
persisted. Though the interval bleeding was arrested after the first 
month of therapy the mittelsehmerz recurred successively for three 
months on the fourteenth daj'- of the cycle. Thereafter, ovulation pain 
and bleeding disappeared and androgen therapy ivas discontinued after 
the fifth month. In the months that followed, the ovulation syndrome 
recurred but seldom. Because of the persistence of menstrual migraine, 
oral estrogen therapy (estriol glucuronide'O was administered through- 
out the intermenstruum and soon amelioration of the menstrual head- 
aches as well as the dysmenorrhea followed. The estrogen medication 
did not invoke evident midmenstrual bleeding. Wlien tivo courses of 
progesterone therapy (one, oral anhydro-hydroxy-progesterone and the 
other parenteral progesterone) were administered, the dysmenorrhea re- 
curred on each occasion. 


Discussion 

The occurrence of midmenstrual bleeding may be explained as an 
atavistic feature, recalling ovulation bleeding of monkeys. The experi- 
mental observation of Hartman suggests a cause and effect relationship 
betiveen the higher level of estrogen current at the time of OAOilation and 
the intermensti'ual bleeding. Prequentl 5 '', following the daily adminis- 


•Collip’s placental estrogen, Emmenin (Ayerst. McKenna). 
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with a differential of 74 per cent polymorphonnclear cells with 14 non- 
filamented cells, 3 per cent eosinophiles, and 13 per cent lymphocytes. 
The urine specimen was negative. 

Physical examination revealed marked tenderness in the right lower 
quadrant. There was, in this area, a firm palpable mass extending from 
the pelvis to the level of the umbilicus. The uterus was palpated just 
above the symphysis pubis. On bimanual examination, the cervix was 
soft, and the external os was closed. The uterus was the size of a six- 
teen weeks ’ gestation. The above-mentioned mass filled the right broad 
ligament area and seemed to fuse with the uterus. There was severe pain 
in the right pelvis on examination. 

The differential diagnosis was: (a) a right interstitial or cornual 
pregnancy with possible rupture into the broad ligament; (b) torsion 
of the ovary. 

A laparotomy was performed through a right paramedian incision 
extending from the symiihj^sis pubis to the umbilicus. A pregnant 
uterus was located in the lower portion of the abdomen, A firm, round 
mass was found continuous with the right margin of the uterus. This 
mass had dissected between the leaves of the broad ligament. The right 
ovary appeared to be attached to the mass. The right Fallopian tube was 
identified 3 cm, below the ovary. An irregulai', circular incision was 
made around the mass, keeping 2 to 3 cm. between the mass and the 
uterus. The mass was approximatelj'' 10 cm. in diameter and shelled 
out with difficulty. The bleeding was controlled by suturing. 

The pathologist reported the specimen, grossly, to be a fibroid 9 by 
7 by 6 cm., and gray in color. On section, it exliibited extensive necrosis 
and hemorrhage. Microscopically, the tissue was described as a new 
growth with a considerable amount of necrosis, degeneration, and ir- 
regularl}’' distributed polymorphonuclear, small round, and plasma cell 
infiltration. The frameivork consisted of a fairly dense, fibrous con- 
nective tissue arranged in somewhat interlacing bundles (Fig. 1). There 
were many areas in which the cells were quite anaplastic with the 
tendency to be spindle shaped, although in many areas, they were poly- 
hedral and round. The spindle-shaped cells were arranged in bundles 
that ran in different directions. The polyhedral and round cells were 
arranged in irregularly shaped masses, most of which were quite small, 
interspersed amid the connective tissue and tumor tissue cells (Fig. 2). 
The microscopic diagnosis ivas degenerating fibroblastic sarcoma. 

The postoperative course was uneventful, and the patient was dis- 
charged on October 21. 

A routine examination, January, 1942, showed a blood pressure of 
114/62, fetal heart rate 144 per minute, and a cephalic presentation 
without engagement. 

The patient was re-admitted to the hospital on Feb. 28, 1942, near 
term. Confronted with the possibilit 3 '’ of rupture of the uterus during 
active labor, an elective cesarean section was perfonned. The abdomen 
was opened through a right paramedian incision closelj’’ approximating 
the rectus scar. There were no adhesions about the uterus, intestines, or 
the abdominal wall. The fetus apparentlj" aspirated fluid before ex- 
traction and required tracheal suction as well as artificial respiration. 
The placenta was delivered without difficult 3 ^ Bleeding from the uterine 
mucosa was quite profuse. The thicloiess of the uterine musculature 
could not be determined. The uteins was closed in three lashers. The 
right ovary and Fallopian tube were closely adherent to the wall of 



DEGENERATING FIBROBLASTIC SARCOMA OF THE UTERUS 
COMPLICATING A PREGNANCY 

E. J. Igxa, M.D., AND ’W. B. Mitchell, Detroit, Mich. 

(From the Department of Ohstetrics a}id Gynecolotjy, The Grace Sospiial) 

S ARCOjMA is a comparatively rare neoplasm of the nteryis; sarcoma 
complicating pregnancy has been recorded onlj^ five times in the 
past seventy years. 

In 1885, Bernardy’^ reported a gestation in a sarcomatous uterus, 
simulating an ectopic pregnancy, whicli aborted during the fifth month. 
Death was due to pleurisy with effusion and ascites. Autopsy revealed 
an enlarged uterus with the endometrium entirely replaced by "adeno- 
sarcoma.” 

A fibrosarcoma complicating a three months’ gestation was reported 
liy Eastman^ in 1897. A panhystereetomy was performed. 

Nisot,^ in 1922, reported a pedunculated, sarcomatous, degenerated 
fibroid complicating a four months’ pregnancy; tliis was treated by a 
subtotal hysterectomy. 

On the nineteenth day of the puerperiurn. Hesseltine,- in 1930, diag- 
nosed sarcoma of the endometrium. Panhysterectomy and x-ray were 
employed. 

Der Brucke,^ in 1933, reported a myosarcoma complicating a four 
months’ gestation. The pedicle was tied off and the fibroid mass was 
enucleated. Five months after operation, she went into lalior and de- 
livered normally. 

Case Report 

The patient, V. R., aged 35 years, presented herself for examination 
and prenatal care on Sept. 20, 1941. The history reA>'ealed that the 
onset of her last menstrual period was on June 9, 1941. The expected 
date of confinement was March 16, 1942. There were three previous 
pregnancies; of these, one was a miscain-iage that occurred between 
her first and third fuU-term pregnancies. The full-term pregnancies 
terminated in twelve-hour labors, normal deliveries, and no complica- 
tions. Catamenia; onset at thirteen; twenty-eight-day cycle; 4 to 8 
days’ duration. There was no history of pain, pathologic bleeding, or 
leucorrhea. The patient had had measles, mumps, pertussis, and scarlet 
fever. Tonsillectomy and adenoidcctomy, appendectomy, and chole- 
cystectomy had also lieen performed. The physical examination revealed 
no pathology. 

Tile patient was seen again on October 6, at which time she complained 
of severe abdominal cramps. The pain was described liy the patient 
as simulating that of an aliortion.” There was no vaginal bleeding. 
She Avas given morphine sulfate, % grain, and was instructed to stay 
in bed. This treatment did not alleviate her SAUiiptoms, so she was 
hospitalized on Oct. 12, 1941. 

On admission to the hospital, her temperature, pulse, and respirations 
were recorded as 98.2° F., 76, and 18, respectively. Her blood picture 
sliowed the red blood cells to lie 4,120,000, white blood cells AA*ere 13,300 

.103 
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the uterus. Both mother and infant left the operating room in ap- 
parently good condition. 

The postoperative course was uneventful, and mother and infant were 
discharged on the tenth post-partum day. 

On the first of Ma}^, eight weeks post partiim, an examination showed 
the abdominal sear to be contracting; the breasts empty; the uterus 
well involuted and movable; and the adnexa normal. To date, there 
has been no evidence of recurrence. 

The sarcomatous tumors of the uterus may be grouped as those arismg 
in or from: (a) the muscle or connective tissue; (b) m 3 mmas; (c) the 
mucous membrane; and (d) the blood suppljc* The most frequent tjqie 
is that arising from mjmmas. The tumor ma 5 >- be macroscopic or micro- 
scopic, the corpus uteri being involved more frequently than the cervix 
uteri. 

Grossty, the tumor resembles raw pork; the sarcomatous area situated, 
most often, centrally with extension peripherall 3 ^ Necrotic changes, if 
present, are brainlike, pultaeeous, broken-down areas with or without 
ragged cavity formation. Hemorrliage maj’^ or may not be present. The 
endosarcoma is a poB^poid structure, and cervical sarcoma is grapelike 
in structure. 

Mieroseopicallj^, sarcoma is of the spindle, round, giant, or mixed cell 
type. Metastasis may occur bj’- : (1) dii’eet continuity ; (2) bloodstream 
to the lungs and liver;- and (3) Ijmiphaties. 

Novak^’ * reports 59 instances of sai’coma, none of Avliich complicated 
pregnancj’-, and 1,263 eases of carcinoma over a twenty-five-year period. 
Sarcoma comprises but 4.5 per cent of all uterine malignancies. Vogt® 
reports the ratio of sarcomatous to carcinomatous degeneration to be be- 
tween 1 :30 and 1 :40. The literature shows the incidence of sarcomatous 
degeneration of mj’-omas to be 0.76 per cent (Table I). 

Sarcoma of the uterus is usualty a disease of middle life, more es- 
pecially of the climacteric. The sjmiptoms are not distinct, and the di- 
agnosis is made bj^ microscope. The following signs and symptoms, none 
characteristic of sarcoma, maj^ occur 

A. Early: (1) Abnormal bleeding, such as menstrual excess and 
intermeiistrual flow. (2) Abnormal discharge, thin and waterj'- becoming 
serosanguineous. (3) Eapid increase in the size of the tumor. 

B. Late: (1) Pain, (2) anemia, (3) cachexia, and (4) wealmess. 

M 3 mmas influence pregnanc 3 ^ in that they ma 3 ^ interfere with the 

equable development of the uterus and frequently cause abnormal pres- 


Table I. The Incidence of Sarcosiatous Degeneration in Myomas 



CASES OF 
MYOMAS 

CASES "WITH 

SARCOMATOUS 
DEGEA'ERATION i 

incidence 

(%) 

Kimbrough! 


26 

0.76 

Kimbrough! 

Eevie-tv of the literature 

91,310 

701 

0.76 

Imhausei-s. n 

SOS 

11 

5.30 

EvansO 

4,000 

72 

1.8 

Kelly and Cullen^, n 

1,400 

17 

1.2 

Novaks, 4 

6,981 

Sarcoma 
secondary to 
myomas 

39 

0.56 

Vogts 

Vogts 

Re^^ew of the literature 

30 

8 

0.6 

72,116 

300 

0.41 
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Pig. 1. 



Fig. 2. 
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3. The incidence of a sarcomatous degeneration of a myoma complicat- 
ing a pregnancy is rare, being 0.0044 per cent. 

4. The operative removal of the degenerating myoma gives a better 
prognosis for a full-term pregnancjL 

5. The most prominent and onlj’’ consistent symptom of sarcomatous 
degeneration of a myoma complicating pregnancy is pain. 

6. The diagnosis of sarcoma in the greatest percentage of cases de- 
pends upon microscopic examination. 
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Addendum 

Since the writing of this paper, another case of sarcoma of tlie uterus complicating 
a pregnancy has been encountered. 

The patient, aged 22 j'ears, gravida i, was admitted to the hospital on Aug. 25, 
1942, with the complaint of vaginal bleeding. Her last menstrual period began 
March 11, 1942. The expectant date of confinement was Dec. 18, 1942. There was 
no historj' of bleeding, cramps, or other pathologic conditions until Aug. 24, 1942, 
at which time she began to have persistent lower abdominal cramps. Profuse vaginal 
bleeding occurred a few hours later; and earlj' tlie morning of tlie twentj’-fiftli, she 
was delivered of a five months’ fetus. Inabilitj' to deliver the placenta resulted 
in the hospitalization of the patient. 

On admission, the temperature, pulse, and respirations were recorded as 100.6° F., 
100, and 20, respectivelj'. Urinalj'sis was negative. 

Phj-sical examination revealed no pathologic conditions of head, nose, throat, 
lungs, or heart. There was no spasm, rigiditj', or tenderness in the abdomen. No 
scars or herniations were present. The uterus was palpated just above the sj’nipliy.sis 
pubis. There was moderate vaginal bleeding. 

The temperature, spiking in character, ro.se gradunllj' to 101.4° F. on Aug. 27, 
1942. A fibroid polj'p, the size of a baseball, was removed from the uterine cavity. 

The pathologist reported the specimen, grossly, as an encapsulated purple tumor 
that measured 8 by' 7 by G cm. and wliich exhibited areas of degeneration on section. 
Microscopically, the tissue was described as a new growth made up of interlacing 
bundles of various-sized spindle cells. Many of them were small, closely packed, 
and had hyperohromatic nuclei and little cytoifiasm. A few mitotic figures were 
present. Necrosis and free hemorrhage were described as existing throughout tlie 
tumor mass. The microscopic diagno.sis was spindle cell sarcoma. It w.as flic 
pathologist’s recommendation that panhystercctomy be performed. 

The placenta was passed the following day, Aug. 28, 1042. The temperature 
dropped to normal where it remained until the patient was discharged on .Sept. .", 
1942. 
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entations, prematiire labors and deliveries, and infection. They offer 
a definite operative risk. Any of these, singly or collectively, may result 
in fatality of either mother or infant or botli. The incidence, hoAvever, 
of myomas complicating pregnancy is less than 1 per cent (Table II). 

Pregnancy causes an enlargement of myomas ■which may become detri- 
mental, in that incarceration and dangerous compression of the pelvic 
organs may oeciir. Tliere is an increased vasenlarity of the tumor, and 
the growth may inidergo any of the various types of degeneration. 

The sjTuptoms of a myoma complicating pregnancy may be 

a. Pain, at times quite marked. 

b. Hemorrhage, simulating a threatened abortion. 

c. Constipation, dj’suria, and cachexia, if the tumor mass is large 

and abdominal overdistention occurs. 

After a retuew of 1he literature and the present case study, it is noted 
that the outstanding feature of the preoperative history and physical 
examination is its resemblance to that of the ordinary fibroid in preg- 
nancy, the exception being cases of far-advanced sarcoma. One may 
postulate that any fibroid tumor Avhieh enlarges rapidly, irrespective 
of size, and is the source of pain and embarrassment to the patient 
should be removed. If the capsule has not been involved, simple enuclea- 
tion is the procedure of choice and the pregnancy is allowed to go to 
term, even in the presence of early sarcomatous degeneration. 

The present policy of conservatism in the management of fibromyoma 
in the presence of the menace of sarcoma should not be altered nor should 
the menace prevent the use of radium and roentgen ray because sarcoma 
is radiosensitive.^"* 


Table II. The Incidence of Pregnancy Comflicated by Myomas 



XUMBEB OP CASES 
OF PREGNANCY 

NUMBER 

COMPLICATED BY 
MYOMAS 

INCIDENCE 

(%) 

R. E. CampbelUo 


142 


Piersonio 


250 


Pinardio 


84 


Total 

1 77,041 

476 

1 0.61 


In cases where the capsule is involved and extension is in the early 
stages, treatment consists of panhysterectomy and irradiation. However, 
due to the lack of diagnostic symptoms and to the fact that microscopic 
malignancy does not necessarily imply clinical malignancy, fcAv cases can 
be so treated with resultant cures. 

Wagner,® Patel and Eparvier,^ Hardouin and BroulP have shown 
that sarcomas, although dormant and unsuspected, do, during pregnancy, 
suddenly become activated, grow rapidly, and may prove fatal. 

The prognosis in sarcomatous degeneration of a myoma is three times 
more favorable than in primary sarcoma. The criteria for ])rimary 
sarcoma are:" (1) absence of other myomas; (2) absence of gross and 
Instologic evidence of a pre-existing myoma at the site of the sarcoma. 

Summary 

1. Sarcoma of the uterus is a rare tumor comprising but 4.5 per cent 
of uterine malignancies. 

2. Sarcomatous degeneration of myomas occurs in 0.5 to 2 per cent of 
the cases. 
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The abdomen was obese with a Avcll-healed lower midline sear. No dis- 
tention was present. The lower abdomen was tender to direct and in- 
direct pressure. A symmetrical mass rose from the pehds to a point 
one finger below tlie nmbiliens. No fetal heart was heard. Contractions 
were not palpable. 

The vaginal outlet presented moderate relaxation of both anterior 
and posterior walls. A greenish yellow discharge was present. The 
cervix was effaced and dilated 4 to 5 cm. A soft fetal head with over- 
riding sutures presented at the external os. The urine was negative. 
The white blood cells numbered 11,350, with 87 per cent polymorphonu- 
clear leucocytes- The red blood cells numbered 3.5 million, and there 
were 11 Gm. of hemoglobin. Culture of the eervix revealed Staphylo- 
coccus albus, dij)htheroids, and nonhemolytic streptococcus. The latter 
was predominant. A roentgenogram of the abdomen demonstrated a 6 
months’ fetus with overriding of the cranial bones. 

A diagnosis of inevitable septic abortion with dead fetus was made. 
Seven minims of posterior pituitary extract were given in divided 
doses to initiate labor. A course of sulfathiazole was begun. 

After eight hours, the eervix dilated to 6 or 7 cm., though no contrac- 
tions were palpable. The temperature rose to 103° F., and the pulse 
to 120. A tenaculum was applied to the fetal scalp, and by gentle trac- 
tion, a living female fetus was delivered. The child measured 32 cm. 
from crown to heel and weighed 896 Gm. The fetus lived for thirty- 
three hours. 

The placenta, did not separate. Blood loss was about 500 c.c. The 
patient was taken to the operating room for a manual removal of the 
placenta. During the procedure, the “uterine” wall felt extremely 
thin, and it contained many huge sinuses. Four large pieces of placenta • 
were removed. The remaining fragments were left attached for fear of 
manually rupturing the viscus, and a tight pack Avas used to control 
the bleeding which Avas estimated to be an additional 800 c.c. The pa- 
tient Avas transfused AAuth 800 c.c. of plasma and 1,000 c.c. of citrated 
blood, during and after this procedure. Taa^o hours later, the blood 
pressure fell abruptly from 120/70 to 80/60. The “uterus” had in- 
creased in size. The pack Avas removed and brisk vaginal bleeding fol- 
lowed. A laparotomy Avas decided upon because of inability to control 
the hemorrhage arid fear of rupturing the “uterus” by further manipu- 
lation. Transfusions of plasma and citrated blood Avere started. 

On opening the peritoneal cavity, a thin-Avalled sac Avas found oe- 
cupjdng the central portion of the pelvis extending up to tlie pelAUC 
brim. Its surface Avas hobnailed and liad a mottled purplish blue color. 
Numerous large branching veins crossed its surface. The lateral su- 
perior surfaces Avere coA^ered by the ascending and descending colon, 
respectiA’^ely. The cecum AA^as easily displaced laterally, exposing the 
right tube, oA'^ary, and round ligament. On the left side, the sigmoid 
Avas adlierent to tiie sac wall. This AA’-as freed, exposing the left OA^aiy. 
The left tube AA^as identified as the large thin AA'alled sac (Fig. 1). The 
wall Avas ruptured in the attempt to elevate the sac. The exposed caAdty 
AAvas lined AA'ith fibrous tissue, coagulated blood, placental fragments, and 
many blood sinuses. Its Avail AA'as 2 to 3 mm. thick, and communicated 
with the A'agina. The infundibulopelA'ic ligaments AA’ere clamped, cut, 
and ligated. The sac AA-as excised beloAV the Ica’cI of the upper part 
of the cerAucal canal. The edges AA-ere approximated AA-ith interrupted 
chromic sutures. The abdomen Avas closed with through-and-through 
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Tlie patient was readmitted to tlie hospital on Sept. 21, 1912. The inteiwal 
history was noncoiitributory. X-ray studies of the hones in the lower abdomen, 
pelvis, and thiglis revealed no evidence of invasion by neoplastic metastases. Chest 
x-ray also revealed the absence of pathologic conditions. Blood count showed 
4,200,000 red cells, white cells 3,250 with a differential of 51 per cent poljTnorphonu- 
clear cells with 10 nonlilamented cells, 3 per cent eosinophilic cells, 1 per cent 
basophilic cells, 3 per cent monocytic cells, and 42 per cent lymphocytic cells. The 
hemoglobin was recorded as 14 Gm., or 84 per cent. 

On Sept. 24, 1942, a panhysterectomy was performed. No evidence of metastases 
was observed in the pelvic organs at the time of operation. The pathologist reported 
no evidence of sarcoma in the uterus, Fallopian tubes, or ovaries. 

The first four postoperative days were characterized by temperature and pulse 
elevation up to 102.2° F. and 120, respectively. Cystitis and gas pains were the 
only complications. The patient was discharged in apparently good condition on 
Oct. 4, 1942. 

Follow-up examination, two months after operation, revealed no evidence of 
recurrence or metastases. 


VAGINAL DELIVERY OF A SIX MONTHS’ LIVING CHILD 
FOUR YEARS AFTER SUPRAVAGINAL HYSTERECTOMY 

David A. Connors, M.D., Joseph V. Cresci, M.D., and 
Morris Glass, M.D., F.A.C.S., Brooklyn, N. Y. 

(From the Department of Ohstetrics and Gynecology, Long Island College of Afedi- 
cine and the Kings County Hospital) 

T his ease is reported because it represents an unusual sequela of 
supravaginal hysterectomy. 

L. D., a 44-year-old Italian woman, was admitted to the gjuiecologic 
service of the Long Island College Division of the Kings County Hospi- 
tal on March 1, 1942, complaining of lower abdominal pain and a yel- 
lowish vaginal discharge for the past three days. 

The past history was not significant except as it related to the present 
illness. 

Obstetric History. — The patient had been married for the past thirteen 
years. She was a gravida viii, and a para iv. One child was stillliorn. 
There were two miscarriages in the fourth month, the last in 1936. This 
was followed by curettage. 

Her menses began at the age of 13 and occurred regularly every thirty 
days, with a 6- or 7-day flow. Since 1936, the periods had become more 
profuse and prolonged. Following six weeks of bleeding, a supravaginal 
hysterectomy ivas performed in 1938 at the Queens General Hospital. 
Tins was followed by amenorrhea until four dajbs before admission. 

Present Illness. — The patient ivas well until four days before enter- 
ing the hospital. Since then, she had had vaginal bleeding and colick^' 
pain in the lower abdomen. The bleeding ceased after one day and was 
followed bj^ a profuse yellow vaginal discharge. Both the pain and the 
discharge persisted until admission. 

PlU'sieal examination revealed an acutely ill woman, complaining of 
abdominal pains. The temperature was 101.4° F., pulse 112, and blood 
pressure 130/78. 
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many ghost villi were observed. Tliese villi extended down to the 
siiiierficial portion of the mnsenlar coat and were surrounded hy an 
exudate of polymorphonuclear leucocytes and round cells (Pig. 3). Vas- 
cularity was pronounced and diffuse areas of hemorrhage common. 



Pig-. 2. — Area of fat in subperitoneal region. Dense cellular infiltration and hemor- 
rhage in surrounding areas. 



Vi!- ■? Well-defined villi attached to a fibrinoid layer. Beneath is a I^ayer of decidual 
Fig. 3. — ^A\ell 06“^= ^ large venous sinus traverses the lower border. 
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black silk sutures. The patient was transfused with an additional 650 
e.c. of pooled plasma and 3,400 e.c. of eitrated blood before, during, 
and after this procedure. 

The patient rallied postoperativeljL Gross hematuria was noted on 
the first postoperative day and persisted throughout the entire course. 
Cj'stoseopy was performed on the eighth day. The bladder mucosa was 
not visualized due to the opacity of bloody urine. A small fragment of 
tissue was removed from the bladder wall for pathologic examination. 
Only clotted blood was seen in the microscopic section. Excretion 
urography showed tlie dye to be present in the lower portion of both 
uretei’s. The urine output was ample at all times and on the fifth day. 



Pig. 1. — Frontal view of gestational sac in left tube, showing continuity with cervical 

canal. 

2,500 c.c. were excreted. The blood urea determination on the second 
postoperative day was 76 mg. per 100 c.c. of blood, on the fourth day, 
64, and on the eighth day 53. At no time was there an elevation of the 
blood creatinine. The abdominal wound healed with slight superficial 
separation of the edges. The patient’s temperature ranged between 
99° P. and 101° P., while the pulse varied from 100 to 120. Three ad- 
ditional blood transfusions were given on the fifth, tenth, and fifteenth 
postoperative days, totaling 1,600 c.c. Signs of a lironchopnenmonia 
developed on the fourteenth postoperative day. This was confirmed by a 
roentgenogram of the chest. The patient died March IS, the sixteenth 
day postoperatively. Permission for autopsy was refused. 

Pathologic Report. — Microscopic Examination : Sections through the 
wall of the specimen revealed the tissue to consist of smooth muscle wliose 
component cells were large, spindle in shape and contained abundant 
cj'toplasm with a large pale blue elongated nucleus. The' muscle bundles 
showed no interlacing or interdecussation and were arranged in more 
or less parallel sheets. Beneath the subperitoneal coat, islands of fat 
were frequently seen (Pig. 2). The interior of the sac was covered with 
blood and fibrin, presenting varying stages of organization, in which 
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Table I. Tabulation op Prevtously Eepokted Cases 


1 


INTERVAL 



author 

PREVIOUS OPERATION 

BEFORE 

SITE OF 

OUTCOME 

1 


PREG- 

NANCY 

PREGNANCY 


Keller 

Supravaginal hysteree- 

2 years 

Extrauterine 

Death due to intra-ab- 


tomy 



dominal hemorrhage 

Wendeler 

Vaginal hysterectomy 

6 years 

Tube 

Gestational sac curetted. 





Eecovery 

Jacques 

Subtotal hysterectomy. 

4 years 

Cul-de-sac 

Posterior colpotomy, re- 

1 

bilateral salpingee- 

posterior 

covery 


tomy, right oophoree- 


surface of 

1 

tomy 


bladder ^ 


Liepmann 

Supravaginal hj^steree- 

2 years 

1 

Tube j 

Death due to intra-ab- 


tomy 


dominal hemorrhage 

Bower 

Supravaginal hysterec- 
tomy, right salpingo- 
oophorectomy 

3 years 

Tube 

Laparotomy. Living 7 
mo. fetus- Eecovery 

Connors 

Supravaginal hysteree- 

4 years 

Tube 

Vaginal delivery of a liv- 

and others 

tomy 


ing 896 Gm. fetus. 
Partial manual remov- 






al of placenta. Lap- 


1 

1 



arotomy with removal 
of the gestational sac. 





Death due to broncho- 





pneumonia sixteen day.s 
postoperatively 


infundibtilopelvie ligaments were attached to the cervical stump. Con- 
ditions favorable to the establishment of a fistulous tract were therefore 
fulfilled. Unfortunately, the previous operative report was not at hand 
when the patient was admitted to the Kings County Hospital. 

Treatment of tlie patient as an inevitable abortion was based on the 
presentation of the fetal vertex at the external os of the cervix. We 
were unable to find any similar ease, where, in the absence of the uterus, 
the cervical canal was dilated sufficiently to effect vaginal delivery. 
However, contractions of the hypertrophied tubal musculature evidently 
produced dilatation of the cervix. The cause of the hematuria postop- 
eratively is unexplained, despite investigation of the urinary tract. In- 
complete penetration of the bladder wall by the placental villi is offered 
as a possible explanation for the hematuria. 
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Diagnosis. — Pregnaiicj’- within the tube, associated with an acute in- 
flammatory reaction. 

Discussion 

Pregnancj^ following h.ysterectomy is rare, though instances of tubal 
and abdominal pregnancies have been recorded in the literature. A 
review of the literature failed to reveal a single instance of an authenti- 
cated case of vaginal delivery of a living child from a tubal gestation 
following supravaginal hysterectomjL 

Five cases of pregnancy have been reported, occurring in women from 
whom the uterus had been removed. In 1872, Keller^ quoted Koeberle as 
having Imown a patient who died from a ruptured extrauterine preg- 
nancy, two years after he had performed a supravaginal hysterectomy. 
Wendeler^ reported a tubal gestation, six years after vaginal hysterec- 
tomy. He successfully curetted this gestational sac through a tubo- 
vaginal fistula Avhieh offered easy access through the vagina. Complete 
recovery occurred. Jacques® described a case in which a posterior 
colpotomy enabled him to deliver a 9 cm. fetus from a gestational sac 
on the posterior aspect of the bladder, four years after subtotal hysterec- 
tomy with bilateral salpingeetomj’- and right oophorectomy. Liepmann^ 
emphasized the rarity of such pregnancies. He reported a death due to 
intraabdominal hemorrhage from a ruptured tubal pregnancy two years 
after supravaginal hystereetomjL Bower® described a successful laparot- 
omy with delivery of a seven months’ living child, almost three years 
after supravaginal hysterectomy and right salpingo-oophoreetomy. 
Grigg’s patient® had a supravaginal hysterectomy performed on 
her one year liefore she was delivered at home of a full-term 
pregnancy by a midwife. Neither Grigg nor an}’- other physician had 
seen the patient during pregnancy or delivery. Both Jaboulay’’ and 
McMillan®’ ® descrilie laparotomies for eases of pregnancy following 
hysterectomies. However, in both instances menstruation occurred 
after the initial operative procedure. This suggests that part of the 
fundus had been left. In addition, their operative notes describe what 
was interpreted by them as uterine tissue. 

The occurrence of pregnancy following hysterectomy must depend 
upon a fistulous tract between the vagina and the ovaiy. It is common 
practice for gj’neeologic surgeons to attach the remaining adnexa to the 
cervical stump after extirpation of the uterus. This places the proximal 
end of the tube adjacent to tlie cerMcal canal. The failure of many 
sterilization operations by mere ligation of the tubes is proof enough that 
continuitjr of the tubes may be re-established. In like manner reeanaliza- 
tion of a tube, ligated during a hysterectomy, can easily occur. After 
tubal ligation, fortunately for those women who are not castrated at 
operation, contiguity with a patent cervical canal is not often estab- 
lished. 

An analysis of all the reports cited showed that a fistulous tract was 
established between the vagina and the ovary. In one such case of preg- 
nancy,® both tubes and one ovai’y were removed ; an opening was made 
from the posterior surface of the cervix to the vagina to permit drainage 
and the rcjuaining ovary was placed adjacent to the <‘ervix. In the 
others, the proximal ends of the tubes were sutured to the cervical slump. 
In our casei R re^dew of the operative report from the Queens General 
Hospital reveals that a .supravaginal liystcrectomy was done for endo- 
meti-ial hyperplasia and myometrial fibrosis. The round ligaments and 
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A series of 30 menopausal women, all of whom were private patients, 
were treated with ethin 3 d estradiol. There was one ivoman under thirty 
yeai’s of age, 10 between thirty and forty years, 18 between forty and 
fifty, and 1 over fiftjL Fourteen patients were postoperative, 2 post- 
radium, and 13 in natural menopause. The usual symptoms of the meno- 
pause syndrome were present. Hot or cold flushes, nervousness, and emo- 
tional instability, myalgia, insomnia, etc., were the characteristic sjnnp- 
toms. Most of these patients had been under active treatment previous^L 
They had received alpha-estradiol, alpha-estradiol benzoate, stilbestrol or 
other preparations. These women emphasize the usual recurrence of the 
symptom complex vdth cessation of any form of estrogenic therapy. They 
further offer a means of establishing some clinical comparison of the 
value of various preparations used. 

The dosage of ethinyl estradiol was maintained at 0.05 mg. daily. This 
amount was less than that presexdbed by Salmon and others.® These ob- 
servers required from 0.45 to 0.15 mg. daily dosage of ethinyl estradiol 
to produce satisfaetoiy clinical relief of symptoms and produce objective 
evidence of estrogen activity in vaginal smears. Approximately 25 per 
cent of their patients developed undesirable gastric symptoms which re- 
quired cessation of therapy. The nausea, vomiting, malaise, and ab- 
dominal pain subsided promptly on discontinuation of therapy. We es- 
tablished 0.05 mg. ethinyl estradiol as a sufficient dose until which to an- 
ticipate therapeutic response after having noted '‘estrin-withdrawal” 
bleeding after administering a total of 0.85 mg. of ethinyl estradiol in a 
period of seventeen days. With this dosage (0.05 mg. daily), 28 of 30 
patients, 93 per cent, tolerated this estrogen well. One patient was se- 
verely nauseated and one experienced a sense of “bloating” and gastric 
distress requiring cessation of medication. 

The response to ethinyl estradiol was uniformly satisfactory with ad- 
ministration of 0.05 mg. daily. Nineteen patients (63 per cent) ex- 
hibited an excellent response with complete relief of all sj^^mptoms and a 
fine emotional lift. Nine (30 per cent) responded well. Plushes, etc., 
were under good control, and the patient was grateful for the medication. 
Thus 28 of the 30 women could be said to have a satisfactory^ response 
to 0.05 mg. of ethinyl estradiol dailyL One patient showed no reaction to 
the medication. Plushes were as severe as before. One patient noted 
slight if any improvement. 

The question arises as to the I'elative efficacy of ethinyl estradiol as 
compared with the symthetic estrogen-like drug stilbestrol. Our ex- 
periences with stilbestrol have been eminently’- satisfactory. We have not 
experienced the oft-noted toxic side-actions, probably because of our ad- 
herence to minimal dosage. However, even though stilbestrol has proved 
satisfactory in controlling the menopause syndrome and relieving other 
evidence of estrogen deficiency, it was noted quite frequently that the pa- 
tient who obtains a similar result inth natural estrogens experiences a 



A CLINICAL TRIAL OP ETHINYL ESTRADIOL 


S. D. Soule, M.D., F.A.C.S., St. Louis, Mo. 

T he use of estrogenic preparations in various disorders of the fe- 
male is becoming established on a rational basis. Recognition of the 
need for this tjTDe of tberapj^ always has been recognized. The obstacles, 
such as inconvenience of administration of hypodermic injections, in- 
constancy of standardization, undesirable side action, and expense, have 
made estrogen therapy difficult. 

The isolation of crystalline estrone*’ - from human pregnancy urine 
established a basis for further investigation. Chemical analysis revealed 
estrone to be keto-hydroxy-estrin. Sehwenk and Hildebrandt^ reduced 
the Keto group to a secondary alcohol creating dihydroxy-estrin which 
is known as estradiol. 

Estradiol is most likelj^ the hormone actually produced by the ovarian 
follicle.^ It is the most potent of the natural estrogens. Referring back 
to the obstacles which stand iir the way of more free use of estrogens, 
estradiol is the most satisfactory ovarian hormone available for oral ad- 
ministration. 

In the very recent past, ethinyl estradiol has been offered as an ex- 
tremely potent estrogen. 

This preparation is closely related in its chemical structure to alpha- 
estradiol. 
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The new compound therefore diffei’s from alpha-estradiol only in hav- 
ing the hydrogen in position 17 of the latter comiiound reiilaccd by the 
ethinyl group, H — C=C — . This change in the structure, liowever, con- 
fers a remarkable increase in effectiveness by oral administration. 

In a previous paper® we have comiiared the potency of various estro- 
gens in the production of estrin-withdrawal bleeding. In this patient 
ethinyl estradiol was considered to be at least fifty times, and possibly 
more nearly seventy times, as active as alpha-estradiol. 
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DEMEROL (S-140) AND SCOPOLAMINE IN LABOR- 
A Preliminary Report 

Charles Roby, Ph.D., and William R. Schumann, 

Boston, Mass. 

(From the Department of Obstetrics, Jlarvard Medical School and the Boston 

Lying-in Hospital) 

D uring a studj^ of the clinical effectiveness of some of the newer 
analgesic drugs, our attention -was drawn to the report of Batter- 
mann on demerol.^ This compound is l-methyl-4-phenylpiperidine-4- 
earbonic acid ethyl ester. The drug possesses both atropine and mor- 
phine-like properties embodjdng a spasmolytic action on smooth muscle 
of the gut, uterus, and bronchial tree Avitli a slight sedative and marked 
analgesic effect.^ Demerol may be administered orally or parenteraUy, 
and, in therapeutic doses has very little effect on the respiration. This 
latter point prompted us to use the drug combined wdth scopolamine 
in a series of patients during labor. 

Preliminary trial indicated that oral administration was ineffective 
in the- parturient patient and the following plan of medication was 
therefore follow’-ed. When the patient began to mind her pains, regard- 
less of the state of dilatation of the cervix, she received 100 mg. of 
demerol intramuscularly and scopolamine gr. 1/100 subcutaneously fol- 
lowed by scopolamine gr. 1/200 in one hour. This wms sufficient to main- 
tain the multiparous patient throughout the balance of her labor, while 
jirimiparas required additional medication in the form of scopolamine 
gr. 1/200 every one to five hours. 

This preliminary report is concerned with 112 consecutive cases of 
patients treated with demerol and scopolamine. The type of deliveiy, 
condition of the baby, anesthesia, and maternal amnesia are shoAvn in 
Table I. 

All patients remembering more than a few pains after receiving the 
initial medication or those wdio, without questioning, would tell of 
being moved to the delivery room or of receiving anesthesia were 
thought to have poor amnesia. Our criteria for the determination of 
the amnesic state have been as rigid as possible in order to cut down 
the error from subjective impression. There was no correlation be- 
tween the terminal anesthetic and the activity of the newffiorn infant. 
Any baby needing excessive stimulation, catheter suction, or oxygen 
was judged sIowl 

In Table II will be found the averages for tlie length of labor and the 
time of medication before delivery. The possibility of prolonging labor 

• The demerol used in tliis study was furnished tliroueli the courtesy of the Alba 
riiarmaceutical Co., Inc. 
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peculiar “lift” or sense of well-beiiig that is difficult to explain but 
which is nevertheless frequently definite. 

It is difficult to estimate the relative efficacy of various estrogens in a 
wholly clinical study such as this. Twelve of the patients who had pre- 
viously taken from 0.25 to 1.0 mg. of stilbestrol daily approximately were 
equally benefited by 0.05 mg. of ethinjd estradiol. Five patients who had 
previously been kept in balance with 0.5 mg. of alpha-estradiol orally 
were equally benefited 0.05 mg. of ethinyl estradiol. 

Summary 

1. A series of 30 postoperative, postradiation and natural menopause 
patients were treated with ethinyl estradiol. 

2. Ethinyl estradiol is the most active oral estrogenic hormone we have 
used to date. 

3. Daily dosage of 0.05 mg. of ethinyl estradiol was found to be ther- 
apeutically satisfactory in 93 per cent of the patients. 

4. Ethinyl estradiol was well tolerated in 93 per cent of the eases. 

The ethinyl estradiol (Estinyl) used is a product of the Schering Corporation. 
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Lehman, Edwin, and Boys, Ployd; Clinical Use of Heparin in the Peritoneiun for 

the Prevention of Adhesions, Arch. Surg. 43; 933, 1941. 

Prom experimental studies on dogs, continued for more than two j’ears, the 
authors definitely concluded that intraperitoneal application of heparin diminishe.‘: 
the number of reformed adhesions after their division. This fact they ascribe to the 
reduced coagulability of the serous exudate which is the first response to peritoneal 
traumatization. It prevents the formation of fibrin, the essential element in organi- 
zation. 

The writers detail clinical data of 14 patients in whom old adhesions were severed 
during a repeated laparotomy. After completion of operation and careful hemostasis 
through a stab wound through the abdominal wall near the greatest number of ad- 
liesions, 10,000 units of heparin in 300 c.c. of phj'siologic salt solution is permitted to 
run by gravity through a previously- introduced catlieter into the closed abdominal 
cavity. There was one death ‘ ‘ due to bad selection of the case and inadequate hos- 
pital observation. ’ ’ 

Hemorrhage will remain a potential hazard and the method should not be applied 
if oozing is difficult to control or granulation tissue is present. Postoperative observa- 
tion must be careful and continuous. 


Hugo Ehp.enff..st 



OBSERVATIONS ON DEMEROL AS AN OBSTETRIC 

ANALGESIC 

Gordon Gilbert, M.D., and Alfred B. Dixon, M.D!, Baltimore, ]\rD. 

(From the Department of Ohstetrics, Union Memorial Hospital) 

Material 

In 150 white women delivered vaginally during 1941 and 1942, 
the synthetic compound “demerol” (l-methyl-4-phenjd piperidme-4 
carbonic acid ethyl ester; Alba) Avas used during labor. Tivo-thirds 
of the cases were ward and the rest were private patients. One 
hundred twenty-four Avere primiparous and tAA'enty-six Avere multip- 
arous AAmmen. In TO cases, demerol Avas used alone and in 80 cases 
in combination Avith other drugs. Caudal anesthesia AAuth 35 c.c. 
of 1 per cent novocain Aims used in 75 deliAmries, nitrous oxide AAuth 
oxygen and ether in 74 deliveries, and no anesthesia in 1 delivery. 
The di'ug Avas administered both orally and parenterally, though a 
majority of patients received intramuscular injections of the hydro- 
chloride because of greater uniformity and rapidity of effect AA'^hen 
so given. 

Effect on Length of Labor 

Patients were admitted in every stage of labor up to full dilatation 
and thus medication could not invariably folloAV a consistent plan. 
Analysis of these eases shoAv certain significant facts. 

Pnmipai'o-.— Regardless of age, degree of cervical dilatation with the 
initial dose, character of labor, presentation or position, 54 primiparas 
received demerol alone. The highest dosage used Avas 650 mg. and the 
loAvest Avas 100 mg. The average dosage Avas 294 mg. The average time 
elapsing betAveen the initial dose, usually 100 or 200 mg., and the end 
of labor, Avas five hours and four minutes. The average time elapsing 
betAveen the final dose, invariably 100 mg., and the end of labor, Avas 
tAvo hours and forty-tAvo minutes. The average total length of labor 
Avas eleven hours and eighteen minutes. 

If Ave exclude 4 breech presentations, 9 persistent occiput posterior 
and transverse positions, 2 cases of uterine inertia, and 11 cases in 
Avhich the initial dose Avas given AAoth the cervix more than 4 cm. dilated, 
28 primiparas received demerol alone, and in this group average find- 
ings are most significant in regard to the effect of this drug on length 
of labor. In these selected cases, the highest dosage used aa^s 500 mg. 
and the loAvest 100 mg. The average total dosage aa^s 285 mg. The 
average time elapsing betAveen the initial dose and the end of labor 
Avas four hours and forty-tAvo minutes. The average time elapsing be- 
tAveen the final dose and the end of labor Avas tAvo hours and tAventy-tAVO 
minutes. The average total length of labor Avas nine hours and six- 
minutes. 
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Table I 


Total number of cases 

112 

Type of Delivery: 


Primiparous normal delivery 

IS 

Primiparous low forceps delivery 

34 

Primiparous breech delivery 

• O 

Multiparous normal delivery 

48 

Multiparous low forceps deliveiy 

7 

Multiparous breech delir-ery 


Condition of Bahies: 


Active 

9(5 

Slow 

16 

Anesthesia : 


Ether 

73 

Spinal 

21 

Pentothal 

11 

Kone 

7 

Amnesia : 


Good 

95 

Poor 

17 

Table II 

Average Length of Labor: 


Primiparas ' 

12 hr. 2 min. 

Multiparas 

8 hr. 46 min. 

Average Time of Medication Before Delivery: 


Primiparas 

4 hr. 28 min. 

Multiparas 

2 hr. 14 min. 


by the use of demerol and scopolamine is not apparent in this series. 
Eight primiparous patients required pituitrin stimulation in the second 
stage of labor for secondary uterine inertia. 

The condition of patients receiving this medication was, in general, 
favorable. The incidence of vomiting or other undesirable side effects 
was no greater than when other types of medication were used. Occa- 
sionally patients complained of dizziness, but the attending euphoria 
mentioned in earlier reports^ Avas not present. The majority of patients 
were eonseious enough to be cooperative and restlessne.ss was kept at a 
I'-unimum by the infrequent administration of scopolamine. 

"We feel that demerol and scopolamine bear promise of being safe and 
effective means of medicating full-term patients during labor, while the 
al)sence of serious respiratory depression in the neAvl)Orn makes Ibis 
type of analgesia particularly suitable in obstetrics. 
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spasmolytic effect acting upon the cervix,’*" or may simply result be- 
cause the patient bears down more vigorously when the pain threshold 
is raised. t A personal communication from Dr. J. M. Hiebert (De- 
partment of Clinical Research, Alba) states that in the intact and ac- 
tive dog uterus, uterine tone and contractions are slightly increased 
under demei’ol administration. Our patients showed no evidence of 
uterine hypertonieity. 

Doses of 100_ mg. of demerol even when given at onset with tlie cervix 
not effaced, will not stop labor or diminish the effectiveness of mild 
contractions. 

Analgesia and Amnesia 

For several years the drugs usually employed at this hospital for 
obstetric analgesia and amnesia have been seeonal and heroin; these 
were given to one-half to two-thirds of the patients conducted through 
labor during the months when demerol was investigated, and served as 
a background for our observations on the action of this drug. 

In no case where demerol was used alone Avas amnesia, as distinct 
from analgesia, obtained in any degree. 


Analgesia . — The difflculty of translating analgesia” into quantita- 
tive terms is apparent. For purposes of this paper Are arbitrarily de- 
cided upon three terms for three grades of analgesia. Grading AA^as 
done on the basis of observation of each Avoman in labor, and after an 
interview tAventy-four hours after delivery. “Excellent” analgesia oc- 
curred when the patient stated that her labor Avas not painful at all. 
Analgesia Avas considered “good” when the patient AA^as quiet and con- 
trolled during labor and upon questioning affirmed that her pains Avere 
not more than she could stand and provided she did not recall her labor 
as an extraordinarily painful experience tAventy-four hours after de- 
liveiy. “Slight” analgesia AA'as a state less satisfactory. 

Of the 70 patients receiAung demerol alone ( Cases 1 to 5d, and 125 to 
140), analgesia AA^as good in 51, slight in 19; no patient ever reported 
“excellent” analgesia in the absence of amnesia. Thus, 72 per cent of 
this group obtained adequate analgesia Avithout amnesia, according to 
our critei’ia. It will be recalled that more than one-half of these eases 
Avere Avard patients. 

Amnesia. — Again, three terms for 3 grades of amnesia have been 
ai’bitraril}^ applied. ‘^Excellent” amnesia was a state in Avhich the pa- 
tient, on questioning tAventy-four hours after delivery, remembered noth- 
ing from shortly after the administration of seeonal until some time 
after return to her room or Avard folloAAung delivery. “Good” amnesia 
Avas a state in Avhich the patient could Amguely recall isolated events 
during labor or deliAmry; Avith “good” amnesia memory of pain Avas 
absent or minimal. “Slight” amnesia referred to a state le.ss satisfac- 
toi’3' than this, and especially Aidien memory AA'as AA'eighted AAuth recollec- 
tion of pain. 

Of the 72 patients receiAung demerol and seeonal, amnesia aaus ex- 
cellent in 8. good in 36, slight in 27, and entirely laeking in 1; i.e., 
61 per cent of patients obtained satisfactory amnesia according to our 
criteria. These results are statistically poor. This Avas because our bc- 


‘CllmenRo : 
tBattciman ; 
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In addition to the 54 primiparas receiving demerol alone, the drug was 
used in combination with seconal in another group of 63 primiparous 
women regardless of age, degree of cervical dilatation with initial dose, 
character of labor, presentation, or position. The average dosage of de- 
merol was 240 mg. and of seconal (Lilly) 5.9 gr. The average total length 
of labor was eleven hours and forty-eight minutes, substantially the same 
as in the unselected series of 54 primiparas who received demerol alone. 
That the 62 primiparas receiving demerol and seconal averaged thirty 
minutes longer in labor than the 54 primiparas who received demerol 
alone, is no more than a sampling error. 

Table I. Summary of All Cases 



1 

1 

1 AVERAGE 
DOSE 

AVERAGE 

LENGTH 

OP LABOR 
HR.: MIN. 

AVERAGE 

LENGTH 

AFTER 

INITIAL dose' 
HR.: MIN. 

average 
LENGTH 
AFTER 
PINAL DOSE 
HR.: JIIN. 

Patients receiving demerol 
alone 

Primipara 54 

D.294 mg. 

11 IS 

5 4 


Multipara 16 


mmmm 

3 40 

sBSSm 

Patients receiving demerol 
and seconal 

Primipara 62 

jD.262 mg. 

D.240 mg. 
Sec. 5 9 gr. 

11 48 

5 33 

2 9 

Multipara 10 

D.240 mg. 
Sec. 3. 9 gr. 

6 6 

1 

1 58 

1 3 

Patients receiving demerol 
and various drugs 

Primipara 8 


21 52 



Multipara 0 






In addition to the 116 cases discussed above, 8 primiparas, as a result 
of therapeutic vagaries, received demerol in combination with seconal, 
heroin, and paraldehyde. This group includes several extended labors 
in which the patient was given a period of rest by means of fairly 
hea'\' 3 ’- sedation during the first stage; hence, the average length of labor 
is twenty-one hours and fifty-two minutes. Except that such combina- 
tions showed no evidence of incompatibility, these cases provide no 
further information. 

Multipara . — Included in the experiment were 26 multiparas, 16 re- 
ceiving demerol alone, 10 receiving demerol and seconal. Twenty-one 
were para i, 3 were para ii, 1 wms para iv, and 1 was para viii. In the 
16 cases receiving demerol alone the average length of labor was nine 
hours and four minutes, and in the 10 cases receiving demerol and 
seconal the average length of labor was six hours and six minutes. 
Again, the small number of cases doubtless accounts for the apparent 
shortening of labor when seconal is given. 

"We believe it likely that in analgesia of multiparas demerol alone may 
prove to be particularly suitable, since often the institulion of a major 
amnesic regime lo carry such cases through an easy labor seems scarcely 
warranted. 

With experience limited to only 150 cases, conclusion as lo the effect 
on length of labor must be tentative, but we feel that shortening of labor 
occurs when demerol is given. This ma^’’ be the result of the drug’s 
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is that reported by Benthin in Germany “Analgesia in Obstetrics 
Through Dolantin. This report states that the third stage of labor 
seems to be shortened, and likewise that mild atony of the uterus is a 
feature, -in women delivered under dolantin (demerol) analgesia. We 
cannot confirm these observations. 

The high incidence of forceps procedures in our series is not related 
to the analgesic drugs used, since here elective outlet forceps deliveries 
are usual with primiparas. 

Effect on the Baby 

We believe that the addition of nitrous oxide or ether to the fetal 
environment just before birth significantly accentuates the depressant 
effect on the baby of whatever hypnotics or sedatives the mother may 
have received during labor, even when great care is taken to avoid 
anoxemia. Therefore, the use of caudal anesthesia at the termination 
of labor, we believe, contributed to an accurate evaluation of demerol’s 
effect upon the baby. 

Of the 70 women, 54 primiparas and 16 multiparas, in whom demerol 
was used alone, 40 were delivered under caudal anesthesia, 29 under 
nitrous oxide and ether, and 1 with no anesthesia. Of these 70 babies 
born, with or without cutaneous stimulation, active respiratory move- 
ments were initiated in 66 within sixty seconds of the time the cord 
was cut. The cord was sometimes left intact for one or two minutes 
after delivery when the baby was small, or following difficult forceps 
procedures. In this group, 3 babies (4.3 per cent) breathed only after 
insufflation. Because of the presence of apnea it was decided to in- 
sufflate the lungs with pure oxygen immediately, altliough we believe 
all three would have lived without this expedient. After artificial oxy- 
genation lasting only one or two minutes, all three progressed normally. 

No babies delivered of mothers receiving demerol alone showed any 
persistent cyanosis, evidence of narcosis, or otlierwise merited the term 
“sleepy baby” where this is meant to describe drug effects. 

One baby in tliis group died shortly after birth. The mother, a para 
iv, progressed from 2 cm. dilatation to the end of labor in fifty-six 
minutes. After uneventful spontaneous delivery, the baby presented 
an appearance suggesting intracranial damage, but fetal atelectasis was 
the autopsy diagnosis. We believe intrapartum medication received bj^ 
the mother did not contribute to the cause of death. 

Of the 80 women, 70 primiparas and 10 multiparas, in whom demerol 
was used in combination with otlier drugs, 35 were delivered under 
caudal anesthesia and 45 under nitrous oxide and ether. Of 80 babies 
born, 69 breathed spontaneously. Ten babies (12 per cent) breathed 
onl}’- after insufflation. 

In the presence of apnea at birth, it is our practice to allow ordinaiy 
methods of cutaneous stimulation only a brief trial, usually not more 
than one minute, before resorting to insufflation to relieve anoxemia. 

It cannot be denied that the addition of barbiturates to demerol_ anal- 
gesia has a slight to moderate depressant effect on the baby, but in the 
dosages recommended it is rarely of disturbing degree. Fetal narcosis 

♦Deutsche med. 'Wchnschr.. No. 2S, pp. 7C0, 1940. 



GILBERT AND DIXON: DEMEROL AS OBSTETRIC ANALGESIC 323 

lief that demerol would potentiate the hypnotic action of barbiturates 
(see Climenko’s work cited above) led us to give a number of women 
during labor only ly^ to 3 gr. of seeonal. While an occasional case 
would obtain satisfactory amnesia with this low hypnotic dosage (see 
Cases 62 and 66), particularly after fairly large amounts of demerol 
had been given, less than 4i/^ gr. of seeonal were mieertain. Demerol 
does potentize the action of seeonal enough to reduce significantly the 
amount of this hypnotic necessary to obtain amnesia in the labor patient. 
With pi’oper utilization of seeonal in a patient adequately prepared 
with demerol, amnesia can be obtained consistently with smaller doses 
of the barbiturate than can be used successfully alone, and Avith other 
advantages not possessed by unmodified hypnotic regimes. 

The 8 women Avho received demerol in combination with seeonal, 
heroin, and paraldehyde, usually obtained excellent or good amnesia. 

Other Maternal Effects 

With large doses of demerol (300 to 500 mg.) a moderate sedative 
effect Avas noticed and AA^omen AA'ould frequentlj* sleep betAA'een pains. 
This AA'as never so pronounced that the patient AAmuld not aAvaken AAdien 
spoken to in an ordinary conversational tone. 

No excitement, disorientation, or irrationality because of the drug AA'as 
noticed in patients under demerol alone. 

Complaint of dizziness and light-headedness Avas occasionally noted 
in our series but AA'as not prominent. 

Complaint of thirst and dryness of the mouth AA’as frequent. With 
patients deliA'ered under inhalation anesthesia, this depressed secretory 
aetiA'ity in the nasopharynx had an obvious advantage. 

In Batterman’s 800 cases cited above, draAA'ii from other fields of 
medicine, he reports that nausea and vomiting occur in approximately 
5 per cent of patients receivhig demerol. This small percentage AA'Ould 
he hard to identify in observations made upon obstetric patients, since 
in many vomiting is an expected feature. We have noticed no increase 
in the number of AA'omen in labor that A'omit since AA'e began this investi- 
gation. 

Investigators in other branches of medicine have also reported an 
euphoric effect in patients under demerol medication. If connotation 
of excitement is excluded from the term euphoria, a similar effect may 
he affirmed for the parturient. Nervous and apprehensive young primi- 
paras often appear to be emotionally fortified after moderate doses of 
this drug, and thereafter to meet the stress of labor AA'ith greater equa- 
nimity. In part, this psychologic effect may be consequent to elevation 
of the pain threshold, but in addition a certain primary influence on 
emotional state is probable. Briefly, they seem braver. 

No post-partum depression, confusion or “hangover” as a result of 
demerol medication occurred. 

No effect on the third stage AA’as seen. Bleeding Avas not increased. 
The only preA'ious AA’ork on the use of demerol in obstetrics linoAra to us 
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patients difficult to control and requiring restraint, but these were defi- 
nitely exceptional and would doubtless have presented a nursing prob- 
lem under any circumstances. 

Summary and Conclusions 

1. Demerol in doses of 100 to 400 mg. noticeably shortens labor in 
primiparas. 

2. The analgesic effect of this drug in the dosage recommended is 
sufficient to carry many normal primiparas through an entire labor 
with satisfactory subjective result. 

3. No effect on the babj^ by demerol in this dosage was noted. 

4. Demerol alone in doses up to 650 mg. has no amnesic effect. 

5. Demerol combines well udth seconal when amnesia is sought, and 
noticeably potentizes the action of this hypnotic. 

6. The use of demerol as recommended permits an elastic type of 
obstetric care during labor. Conduct of each case may be individual- 
ized in accord with the character and rapidity of labor : the decision to 
institute amnesic therapy, with its additional nursing responsibility and 
possible risk to mother and baby, may be made relatively late, depend- 
ing upon the reaction of each patient to the stress of labor. 

The constructive critici.sm and advice of Dr. John G. Murray, Jr., together 
with the additional material provided by tlie use of many of his private patients 
in the experiment, contributed materially to this paper. 


TORSION OF THE UTERINE ADNEXA IN CHILDHOOD 

Harry B. Neel, M.D., Albert Lea, IMinn., and Mark P. Virnig, M.D., 

Wells, Minn. 

(From the Naeve Hospital, Albert Lea, Minn.) 

T he tAvisting of ovarian tumors, especially cj^sts, is of fairly cominon 
occurrence. The symptoms and signs accompanying this condition 
are so Avell appreciated that the diagnosis is frequently made before 
operation. The relatiA^e infrequency of ovarian tumors in childhood 
probably accoimts for the rarity Avith AAdiich tAvisted oA^axaan tumors or 
cysts are encountered. According to Smith and Butler, only 25 instances 
of torsion of ovarian tumors before pubert}" Avere reported in the litera- 
ture in tAventy years. 

Torsion of the normal uterine adnexa is rarely seen. It is said that 
the incidence is greater than supposed because manj^ eases are not re- 
ported. This is hardly a A'alid argument, hoAvever, because it is true of 
all conditions and the reported eases should giA'e a fair idea of the fre- 
quency Avith which it is met. In 1921 only 14 cases of torsion of the 
normal adnexa could be found and of these, only 4 Avere under tAvelve 
years of age. Shute, in 1932, said that 35 cases of torsion of the normal 
ovary had%een reported. In the emsuing nine years seA-eral eases have 
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was not a major factor in the apnea presented by these babies. All 
breathed and progressed normally after a brief period of artificial oxy- 
genation. 

In this group also one baby died shortly after birth. The mother, 
a normal gravida i, underwent amniorhexis in the second stage of 
labor. At delivery velamentons insertion of the cord with rnptnre 
of an umbilical vessel was found. The babj’- was exsanguinated and 
transfusion was unavailing. 

We suggest the following progi’am for the use of demerol in obstetrics. 
(1) As soon as regular contractions are definitely established, even 
though at fifteen- to twenty-minute intervals and with the cervix not 
completely effaced and not dilated, 100 mg. of demerol are given intra- 
muscularly. (2) One hour later, with presumably some progress made 
in effacement and dilatation, a second 100 mg. is given. If labor has 
been rapid, or if the ceiwix was thin and 2 to 3 cm. dilated at the first 
dose, the second 100 mg. may be given one-half hour after the first. 
(3) One hour later, or when the cervix reaches 4 cm. dilatation, if 
progress has been rapid, a third 100 mg. is given. 

By the time this stage is reached the obstetrician will have decided 
whether or not to add amnesia to his analgesic therapy. With many a 
normal primiparas, 300 mg. of demerol, given by the time the cervix 
reached 4 cm. dilatation, wiU enable her to continue through labor up 
to the second stage mthout undue exhaustion from the pain and psychic 
distress of labor. As before noted, normal primiparous labors under 
demerol administration tend to be short. If it is decided to conduct 
labor under demerol alone, a fourth 100 mg. dose may be given by the 
time the cervix reaches 5 cm. dilatation. In any event, we believe it 
advantageous to complete the total demerol dosage early in labor. The 
action of this drug is sustained and its perceptible effect is maintained 
for six hours after any single dose. Four hundred milligrams of demerol 
given by the time the cervix is 5 cm. dilated, or 4 cm. if it gives evidence 
of being a rapid labor, we believe to be about optimum. We feel that 
there is little to be gained by exceeding this dosage and at present can- 
not recommend that further doses be given later in labor until five to 
six hours have elapsed. In most cases the baby will be born before that 
time. 

In those localities where insurance of amnesia is a prerequisite to 
successful obstetric practice, it will usually be found possible to carry 
the patient under demerol alone up to 4 or even 5 cm. dilatation before 
she “needs” amnesia. Concui’rently with administration of the third 
or fourth 100 mg. dose of demerol at 4 or 5 cm. dilatation. AVu gr. of 
seconal are given by mouth. One-half to one hour later an additional 
1% gr. of seconal is given. In the great majority of cases this dosage 
and sequence will insure adequate amnesia for the ensuing four to six 
houi-s, and short quiet labors are the rule in our experience. Under 
demerol and seeonal, amnesic therapy, we have seen 2 or 3 excited 
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eralized abdominal tenderness and the patient cried because of pain. 
Muscle spasm was absent. Later, when the child Avas exhausted, she slept 
during the examination. The external genitals were normal.. Rectal 
examination was not entirely satisfactory. 

Urinalysis showed an absence of albumin and sugar, a specific gravity 
of 1.025, acid reaction, and 2 leucocytes per high power field. The 
leucocytes in the blood numbered 20,100 and the ditferential count Avas : 
polymorphonu clears 72 per cent; lymphocytes, 27 per cent; basophiles, 
1 per cent. Roentgenologic examination of the chest Avas negative. 

Our impression Avas that the patient presented the symptoms and signs 
of mesenteric lymphadenitis but the diagnosis of acute appendicitis could 
not be entirely discarded. After considerable deliberation and discus- 
sion, operation Avas decided upon. 

Under nitrous oxide, oxygen and ether anesthesia a small McBurney 
incision Avas made. As the peritoneum Avas opened there Avas an escape 
of a large quantity of clear fluid folloAved by a smaller amount of slightly 
bloody fluid. The appendix Avas long but onty mildly injected. There 
Avere many fairly large glands in the mesentery of the small bowel. 
Loav in the abdominal cavity there AAms a firm mass several centimeters in 
diameter. It Avas barely possible to bring this small mass into vieAv, and 
it Avas seen to be nearly gangrenous in appearance. It seemed advisable 
to have greater exposure so, after removal of the appendix and closure 
of the small McBurney incision, a small left rectus incision Avas made and 
the rectus muscle retracted laterally. The mass was found to be the left 
tube and ovary Avhich Avere tAvisted 180 degrees in a counter-clocltAvise 
direction. The tube and ovary were removed and the pedicle doubly 
ligated. The uterus and right adnexa AA’^ere small and normal in appear- 
ance. The Avound Avas closed in layers. 

Pathologic Report. — The specimen consisted of the left tube, the left 
OAmry, and the appendix. The tube and ovary formed a mass Avhicli Avas 
black in color and Avhieh measured 3 by 314 b.y 2 cm. The OA^ary alone 
measured 214 by 2 cm. and the tube Avas 414 cm. in length. The 
infundibulopelvic ligament and the mesosalpinx Avere edematous, thick- 
ened, and tAvisted. The cut section of the ovaiy Avas dull and black. 
There Avere tAvo small cysts, each measuring 5 mm. in diameter. On 
microscopic examination, it Avas seen that the cortex aa^s fairly intact; 
the remainder of the normal structure AA'^as obliterated by hemorrhagic in- 
farction. The tube also contained blood, the result of infarction. The 
appendix, Avhich measured 7 cm. by 5 mm., Avas slightly injected. 

The patient made an uneventful convalescence and Avas dismissed from 
the hospital on May 4, the sixth postoperatiAm daj’’. The Avounds healed 
by primary intention. 

This is the youngest patient reported AAuth toi’sion of the uterine 
adnexa. It is interesting that mesenteric lymphadenitis aa'os associated 
and was the preoperative diagnosis. If the possibility of the condition 
is kept in mind it ma.A- be possible to make the correct diagnosis before 
operation, especially if the torsion occurs on the left side. In this case 
both the OAmry anil the tube had become tAAUsted, but aa'c belicA'c that 
the torsion AAms initiated by the OA’ai^L 
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been described, mostly in the foreign literature, but from the figures 
available it is obvious that torsion of the normal uterine adnexa is not 
common. As an intern at the Joluis Hopkins Hospital, one of us 
(H. B. N.) had experience with torsion of the normal uterine adnexa in 
an adult. In childhood the condition is extremely rare. 

Graves is of the opinion that torsion of an ovarj’- is very rare and that 
the Fallopian tube is more frequently the victim of volvulus. He stated 
that the ovary may be twisted off completely and, becoming embedded in 
adhesions, remain in the abdomen as a parasitic body. On the other 
hand. Smith and Butler said that there is some question whether a nor- 
mal tube can undergo torsion, but it seems proved that a normal ovary 
may become twisted. In the 14 eases reviewed by Auvray, the tube alone 
was involved in 5, the tube and ovaiy in 8, and the tube, ovary and broad 
ligament were twisted in 1. 

The consensus of opinion is that the right side is involved more com- 
monly than the left. It has been mentioned that surgeons are more eager 
to operate when right-sided pain is present, and for that reason lesions 
on the left side may he overlooked. As etiologic factors abnormal length 
and mobility of the tulie or of the mesosalpinx, spiral course of the tube, 
and slight enlargement and prolapse of the ovary have been suggested. 
Blood pressure changes in the tubal mesentery which produce venous 
stasis are stated to cause torsion. 

Pain is the predominant sjuaptom produced b.y torsion of the adnexa. 
It is usually colicky in character, it may be very severe, and it may come 
on gradually. Leucocytosis is moderate. No one claims to have made 
the diagnosis preoperatively. Appendicitis is the diagnosis most com- 
monly made, but in the adult the symptoms may simulate those of tubal 
pregnancy. The condition could hardly be definitely distinguished from 
mesenteric Ijunphadenitis or from a twisted hydatid of Morgagni. 

Report of Case 

A girl, aged three years and seven months, Avas first seen on April 29, 
1942. Slie had always been Avell except for an episode of pyelonephritis 
from Avhich she reeoAmred completely. She had been breast fed and had 
received cod-liver oil and oi'ange .iuice intermittently. 

The mother stated that in August, 1941, the child began to complain 
occasionally of abdominal pain. Although there were three or four at- 
tach each week, no attack was thought to be serious enough to necessitate 
calling a doctor. There was no vomiting and no diarrhea. The patient 
ate Avcll and the bowels moved satisfactorily. 

Just before supper on April 28 the patient began to complain of 
crampy pain low in the abdomen. It was said that she iminted to the 
left side to show the point of pain. She was very restless that night, 
did not sleep avcII, and ivas frequently doubled u]> in pain. At 4 a.m. 
April 29 she awakened and Avas giA'cn a laxative tablet. Soon thereafter 
she A-omited, and later she A'omited again scA'ei’al times. The patient did 
not Avant to AA^alk and .she held hci’self in a stooped po.sition Avhen on her 
feet. 

Physical examination re\'ealed a slender girl. The skin Avns clear and 
the glands Avere not enlarged. The tonsils Avere moderately large and 
the crA^pts prominent, but there Avas no acute inflammation. The lunn.s 
Avere clear and the heart Avas ucgatiA'c. The abdomen Avas flat and sym- 
metrical. When the patient Avas first seen by one of us there Avas gen- 
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diameter. The surrounding epithelium of the vulva was normal. No 
evidence of extension, either locally or at a distance, was apparent. 
Because of the proximity to the meatus and the vascularity of the 
growth, it Avas destroyed by means of electrocoagulation rather than 
by excision. The pathologic report AAms as folloAA'S: “Numerous glan- 
dular and tubular formations composed of columnar epithelium. Many 
of the glands did not haAm a distinct basement membrane. The nuclei 



Fig'. 2. — High power of characteristic two-layer epithelium, high columnar cells .set 
on a basal layer of poorly defined cuboidal cells. 


Avere round. In places the glands AA'ere multi-layered. There Avas an 
occasional mitotic figure and hj^ierchromatic nucleus present Avitli a 
relatiAml}’- small amount of edematous interstitial tissue in AAdiich Avere 
numerous engorged A^eins, feAv polymorphonuclear leucocytes, plasma 
cells, and IjunphocAfies. There Avas considerable eiwthroeytie extraAmsation. 

Case 2 . — Avoman, aged 50 years, had a small mass on the labium 
near Bartholin’s gland. This aa^s excised by her physician, the re- 
moval being quite simple. Under the microscope the same glandular 
picture Avas seen as had been obserAmd in the first case. 
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HYDRADENOMA VULVAE- 

W. C. Danforth, M.D., Evanston, III. 

S quamous eell carcinoma of the vulva is not uncommon. Surgical 
literature contains considerable material on the subject and treat- 
ment has been fairty well standardized. Adenocarcinoma is far less 
common and benign tumors of the vulva are not frequently seen. One 
of the more frequent of the benign tumors is fibroma of which Leonard^ 
found 6 in 23,000 gynecologic cases at the Johns Hopkins Clinic. In a 
period of thirty-three years at the Mayo Clinic Lovelady, McDonald, 
and WangV found 34 cases of benign tumor. Of these, 16 were fibro- 
mas, 7 lipomas, 5 hemangiomas, 2 leiomyomas, 1 ganglioneuroma, and 
1 lymphangioma. During this time 32 adenocarcinomas were found in 
the same clinic. 

A number of neoplasms of glandular type have been described. 
Among these have been growths arising from aberrant breast tissue 
which may be found in the vulva, tumors arising from the remains of 
the Wolffian duct, and a growth, first described by Pick® in 1904, and 
which he termed hydradenoma. These tumors apparently arise from 
the vulvar sweat glands. Sweat glands vary in different parts of the 
body. Over the greater part of the body the sweat glands secrete a 
watery fluid. In certain limited areas, as the axilla, perianal region, 
to a more limited extent in the areola of the breast, are found sweat 
glands in which the secretory activity varies from that exhibited by 
the usual gland in that a portion of the cellular cytoplasm is excreted. 
These are known as apocrine glands. Such glands are found among the 
lower animals where they are said to have a part in sex activity. 

It is from these apocrine glands that adenocarcinoma of the vulva 
arises. Adenocarcinoma of the vulva is a tumor of far less malignancy 
than the squamous cell type of vulvar cancer. Growth is slower and 
metastasis later and less extensive. From these glands arise also the 
nonmalignant glandular wdvar growth, the hydradenoma. This is a 
rare tumor. According to NovalU about 40 had been reported up to 
1940. It is probable that if all hydradenomas were recognized many 
more would be reported. As has been the case with some of tlie 
more recently recognized tumors of the ovary, familiarity increases the 
number which are found. Our own experience with this growth i.s 
limited to two cases. 

C^VSK 1. — A woman of 77 yeai’s. On the anterior left part of the 
vulva, not far from the meatus, was seen an irregularlj* round red 
This was soft in consistency and not tender and about 3 cm. in 

Presented at a meeting of the Chtcafjo Gynccoloplcal Society. March 20. 1012. 
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papillomatous tumor tissue. Pig. 2 is a higli-power photomicrograph of the epi- 
thelium covering several papilli. Thi.s two-layer type of epithelium, high columnar 
placed on poorly defined cuboidal cells, is said to be characteristic of hidradenomas, 
the benign sweat-gland tumors of the vulva. 



DR. A. F. LASH. — Hidradenoma vulvae has been considered an uncommon 
gvnecoloVic condition, but is probably more common than indicated by the report.s 
in the literature. According to Lynch only 22 cases have been described, the lir.st 
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these tumors are important because of the ease with whieh 
they may be confused with carcinoma. When the patient, reported as 
Case 1, was first seen it was thought that the lesion was probably ma- 
lignant, the true character of the tumor being recognized only after 
the examination of a specimen obtained b 5 ’- biopsy. Treatment is not 
difficult, complete excision being usually entirely satisfactory. If ex- 
cision presents atiy difficulties destruction of the mass may be accom- 
plished by means of electrocoagulation. It is important that the true 
nature of the tumor be recognized, for, should the surgeon consider that 
it is malignant, an unnecessarily radical operation may be done. As 
the growth is quite painless, many very small ones may be considered 
as moles by the women who have them and they do not come to the 
attention of the surgeon. 
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Discussion 

DE. GEOBGE H. GAEDNEE. — Hidradenoma vulvae is the term applied to those 
benign adenomatous tumors of the vulva which in all probability arise from sweat 
glands. Some observers, in fact, have been able to demonstrate a direct continu- 
ity between normal sweat glands, or their excretory ducts, and hidradenomas. 
These tumors are rare. 'Most of them have been found in the fifth decade of life. 
They maj' occur either in the greater or the lesser labia, or in the sulci between 
the labia, but thej' are usually found in the labia majora where sweat glands are 
more abundant. The3’ 8'*'® tumors of the skin; most of them are small, as a rule 
not more than a centimeter or two in diameter. The.y maj* occur either as semi- 
•solid grajdsh white tumors just beneath the epidermis; or, if the thinned-out 
covering epidermis ruptures, the}’’ become pedunculated red, fungus-like, papillo- 
mas which are attached to the skin. 

Microscopically they are polycystic; they are richly adenomatous and almost 
invariably there are papillary outgrowths into cyst cavities; consequently from 
a histopathologic standpoint they are often papillary cystadenomas. Character- 
istically some of the alveoli are lined by two layers of epithelium, the inner layer 
being high columnar cells with nucleus toward the base and the peripheral layer is 
composed of indistinct large euboidal cells. In other alveoli the epithelium may 
be a single layer of high columnar cells, or several layers of euboidal cells. 

These tumors are benign. They rarely cause symptoms unless the skin over 
them becomes ulcerated. If they rupture, the extruding papillomatous tumor may 
bleed when traumatized. It is possible that hidradenomas undergo malignant 
change, but this has never been proved. They may be mistaken for cancer both 
because of their gross appearance and their odd microscopic structure. 

They may be confused with metastatic adenocarcinoma as in a case under my 
observation. The patient was a 45-year-old nullipara with Stage HI adenocarci- 
noma of the cervix. Besides the tumor of the cervix there was found a nodule in 
the upper portion of the left greater labium, a pearly-gray firm tumor of the skin, 
approximately 8 mm. in diameter. It proved to be cystic and ruptured during re- 
moval; a tiny mulberry-like mass of white tumor tissue escaped from its cavity. 
At first this was thought to be a skin metastasis, but in reality, it was a tr^iical 
hidradenoma vulvae. Pig, 1 is a low-power photomicrograph of the extruded 



REPEATED SECONDARY RUPTURE OF THE PREGNANT 

UTERUS 

Richard D. Pettit,* M.D., San Jose, Calif. 

(From, the Methodist Episcopal Hospital of BrooMyn, New Tori:) 

R epeated seeondaiy rupture of the pregnant uterus is a rarity. 

In the standard American textbooks of obstetrics it is mentioned 
only by Williams in an indirect reference to a Frenchman, Mildiine^ who 
reported a series of thirteen cases in 1902. AVhen, in addition to its 
rarity, it occurs under the watchful care of a group of competent ob- 
stetricians in spite of all precautions, it warrants inclusion in the litera- 
ture. 

Separation of the musculatui'e of the uterus without previous incision 
or separation is termed primaiy rupture and is usually due to tramna 
of delivery or attempted delivery, severe labor especially in the presence 
of eephalopelvie disproportion, and miscellaneous and idiopathic causes. 
Separation of the musculatui’e of the uterus following previous incision 
(usually cesarean section or m^mmectomy) is tei’med secondary rupture. 
The type of section predisposing to this accident is predominantly the 
classical rather than the low flap ; Acken^ states that 7 of his 8 cases of 
secondary rupture followed previous classical incisions while only one 
followed the low flap tjqie of section. DeLee® states in his 1940 Yearboolt 
that only 5 ruptures have been reported in the past twenty-five years fol- 
lowing the low flap type. Secondary rupture itself is rare, Acken^ re- 
ported that his 8 eases occurred in a series of 25,935 deliveries, or an in- 
cidence of 0.03 per cent. Occurrence of repeated secondary rupture is 
apparently so I’are that it is unmentioned in standard textbooks ; a sur- 
vey of recent literature disclosed no individual case reports. 

Case Report 

This 38-year-old, para ii, gravida iii, first presented herself at the pre- 
natal clinic on Sept. 4, 1940. Her last menstrual period had occurred on 
April 27, 1940, and her expected date of confinement was Feb. 3, 1941. 
Her first child had been delivered by classical section in a local hospital 
on Feb. 9, 1932 ; the hospital reported that she had been admitted in her 
eighth month because of vaginal bleeding, a tentative diagnosis of 
placenta previa had been made and a classical cesarean section done. 
A living female child weighing 5 pounds 13 ounces was delivered and 
survived. Several large blood clots in the uterine cavity and partial de- 
tachment of a normally implanted placenta established the diagnosis of 
abruptio placentae. The patient made a normal recovery without 
morbidity and was discharged on her eleventh postoperative day. 

The following report of her second pregnancy was received from Dr. 
H. J. Thomson of the County Matei’nity Hospital, Bellshill, Glasgow, 
Scotland, where it terminated in March, 1933 : 

“This patient was admitted here on March 13, 1933, from our jirenalal 
clinic for cesarean section on account of previous history of cesarean sec- 
tion in New York for placenta previa. The opej’ation was arranged to 

•First Lieutenant, Medical Corps, in Service. 

334 



DANFORTH : HYDRADENOMA VULVAE 


333 


hy Brauii in 1892. The lesion was more completely studied hy Pick in 190-t, who 
described the development of true adenocarcinoma in 3 of the 30 cases he investi- 
gated (Teacher). Kuge, Gross, Outerbridge and Schwarz also reported cases of 
sweat gland adenoma. Pick described it as a slowly growing small tumor arising 
from the sweat glands of the vulva. Microscopicallj' he found tubular acini lined 
by a double layer of nonciliated epithelium and surrounded by a capsule of elastic 
tissue. He traced a sudoriferous duct from the tumor to the skin surface in his 
cases. Cj'stic changes were frequent and intrac 3 'stic papillaiy proliferations were 
often found. These tumors maj' be single or multiple, smooth or ulcerated, appear- 
ing over the mons veneris, labia majora or minora. Although these tumors are 
usuall.y benign occasionallj' tliej" maj'^ be malignant and, therefore, these tumors, 
like all tumors of the vulvae, espeeiall}' in older women, warrant careful scrutinj" 
and investigation. The following is the report of a case: 

The patient, D. Z., a white woman, 50 j-ears of age, was admitted to the Michael 
Reese Hospital because of menorrhagia, abdominal cramps, relative incontinence 
and urgencj’' of indefinite duration. Her past histoiy contained nothing of signifi- 
cance. She still menstruated eveiy twentj'-eight daj's as described above. She 
had been married for twent 5 ’-nine j'ears and had had two full-term pregnancies 
with uneventful terminations and two miscarriages. The vulvar nodule did not 
annoj’' her. 

Examination disclosed a small, ulcerated, hard nodule (4 mm. in diameter) on 
the left labium majus which was freelj"^ movable without an.y associated inguinal 
adenopathy. There was also noted a scarred perineum, from an old third-degree 
laceration; a large, hard, nodular cervix; a hard enlarged corpus the size of a six 
weeks’ preguancj'; and normal adnexa. 

On Dec. 21, 1936, the vulvar tumor was removed and a vaginal hysterectomj', 
anterior colporrhaphj' and perineorrhaphj’ were performed. The pathologic report 
was adenomj'osis and mj’ofibroma of the uterus, cervical abscess and an ulcerated, 
pedunculated sweat gland adenoma. The microscopic section of the sweat gland 
adenoma showed tubular acini lined with nonciliated columnar epithelium and sur- 
rounded b 5 ' connective tissue stroma. The patient made an uneventful recover}' 
and after five j'ears there has not been anj' recurrence. 

It is of interest to note that aberrant breast tissue maj' form an adenofibroma 
as described bj' Bartckj' and Purvess and Hadle.v. These histologic pictures re- 
.semble those of sweat gland adenoma which fact is understandable since their 
embrj'ologic origin is the same, i.e., breast and sweat gland. 


Gambino, A.: The Action of a Sulfonamide Derivative Upon the Genital Ap- 
paratus of the Guinea Pig, Rassegna d’ostet. e ginec. -19: 163, 1949. 

The author reviews the literature which deals with the effect of sulfonami.le 
derivatives upon the blenorrhagias and spermatogenesi.s. Five groups of guinea 
pigs, a total of 16 individual animals, were given daily doses of red-prontosil, intra- 
muscularlj', over a period of twentj- daj-s. In two groups the dosage was 0.025 Gm. 
per kg. of bodj' weight while the 2 remaining groups were given ma.ssive doses, 
a total average of 1.87 Gm., for a three-daj' period. The animals weie sacrificed 
and their genital tracts studied. 

The histologic studies of the male iuiimals revealed large numbers of inactive 
spenn in the ejiididi'nius ; the germinal elements of the testicles showed regressive 
changes while the epididj’mal walls appeared thin and weakened. In one grou;) 
leceiving red-prontosil for forty daj’s there were found but scant numbers of sjierm 
in the .seminiferous tubules and more marked tissue changes. The tissues of the 
females and control animals revealed minimal and variable results. 

Cl.mi: E. Foi.somk. 
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A spinal injection of S mg. of pontoeainc and 60 mg. of novoeaine 
diluted with 3 e.c. of cerebrospinal fluid, was given in the third lumbar 
interspace at 5 a.m. in conjunction witli 50 mg. of ephedrine sulfate intra- 
muscularly. 

A midlino incision extending from the pubis to the level of the um- 
bilicus was made down to the fascia and hemostasis obtained. The fascia 
was incised and the muscles separated, exposing the properitoneal fat 
which was infiltrated with blood in tlie lower half of the incised area. 
The tissues were edematous. No definite iieritoneum was recognized, and 
there was difficulty in obtaining entrance to the peritoneal cavity until 
it was realized that the adhesions from the previous incision had bound 
the uterus to the abdominal wall. Entrance was then easily made to the 
right of the midline. In the bloodj^ area, palpation revealed the infant’s 
head separated only by filmy adhesions from the examining finger. An 
incision was made in the upper portion of the exposed uterus and ex- 
tended downward Avith bandage scissors. On reaching the bloody area in 
the lower uterine segment, liowever, the scissors encountered no re- 
sistance, and it Avas then realized that there had been a silent rupture 
of the loAver third of the old sear. Up to the time of operation there 
had been no gross bleeding nor extrusion of the uterine contents, prob- 
ably because of the adhesions. This fact probably accounted for the 
patient ’s lack of shock or classic sjunptoms of rupture. The vertex Avas 
rotated anteriorly from the left oecipito transA^erse position and delivery 
easily accomplished. The male infant Aveighed 6 pounds 11 ounces and 
AAms quite active. There AA’^as a superficial skin defect 1.5 cm. in diameter 
present OA’^er the lumbar region of the baby. One cubic centimeter of 
ergotrate Avas giA’^en intravenously; the placenta and membranes Avere 
easily delivered intact and complete. The loAver uterine Avail Avas blotter 
paper thin and the edges Avere ragged. In vieAV of the poor condition 
of the tissues and the repeated rupture Avith repeated endangerment of 
the mother’s life, it Avas decided to do a subtotal hysterectomy. The 
tubes and ovaries appeared normal and consequently Avere preserved. 
The infundibulopelvie ligaments Avere clamped on either side and in- 
cisions Avere made doAvui the broad ligaments. The Ausceral peritoneum 
Avas then freed anteriorly above tlie cervix. The uterine arteries Avcre 
clamped bilateralN and the top of the cervix incised removing the 
fundus. The cervix AAms closed Avith interrupted No. 2 chromic catgut 
sutures, the uterines ligated Avith the same, the OAmrian pedicles secured 
AAuth suture ligatures and tied into the cerAUcal stump, and the raAV sur- 
faces peritonized. The peritoneum AAms closed AAuth running No. 1 plain 
catgut. The muscles Avere united Avith interrupted No. 1 plain catgut, 
the fascia Avith figure-of-eight No. 1 chromic catgut, three sillavorm-gut 
stay sutures Avere placed beneath the fascia and the skin closed AA'ith 
interrupted vertical mattress silk sutures. The patient remained in good 
condition through the operation and both she and the bab.A' left the 
operating room in good condition, her blood pressure being 116/90 and 
pulse 98. 

Immediately postoperatiAm the patient receiA’ed morphine sulfate 
grains %, a prophylactic blood transfusion of 500 c.c. of eitrated blood 
and 700 c.c. of 5 per cent glucose in normal saline solution. 

She remained in good condition until about Aa’c hours postoperative 
Avhen she developed secondary shock Avith Avaxen color and cold clammy 
skin. She aa'US mentally clear although her blood ])re.s.sure dropped to 
70/50 and the pulse rose to 140. A venoelysis of 10 per cent glucose 
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take place at 9 a.m. on March 22 but the patient had a silent rnptnre of 
the nterns an hour previous to operation. Professor S. J. Cameron, 
Eegitis Professor of Glasgow University, onr consultant, performed the 
operation, and when the abdomen was opened it Avas found that the 
uterus was ruptured from the fundus anteriorly to the margin of the 
loAver uterine segment and at the site of the old uterine scar. The rup- 
ture was very ragged and the child was lying free in the abdominal 
cavity as Avell as the placenta. The professor expressed the opinion at 
the time of operation that there was no hope, that the patient Avould 
probably be dead Avithin an hour or so. He quickly sutured the opening 
and filled the abdomen Avith scAmral pints of normal saline solution. Tlie 
patient made an uneventful recovery, having been in the hospital for 
tAA^enty-nine days after operation. The blood pressure Avas normal and 
the patient did not suffer from albuminuria.” 

On admission to the Methodist Episcopal Hospital prenatal clinic the 
physical examination Avas essentially negative, except for tAvo separate 
intact loAA'er abdominal midline scars and a “funnel” or anthropoid 
pelvis Avith measurements as folloAVs; interspinous diameter, 26 cm.; 
intertrochanteric, 33 cm.; intereristal, 30 cm.; external conjugate, 20 cm.; 
a slightly narroAv pubic arch; diagonal conjugate, 11.5 cm.; transverse of 
outlet, 7.0 cm. ; posterior sagittal, 8.5 cm. ; a holloAV sacrum ; a freely 
movable coccyx and bones of normal thickness. 

Her prenatal course Avas essentially normal. She made 8 visits to the 
clinic betAA'een Sept. 9, 1940, and Dee. 26, 1940, during AAdiich time her 
hemoglobin dropped from 10.8 Gm. to 9.7 Gm. in spite of 5 gr. of ferrous 
sulfate three times daily. The serology Avas negative. All blood pres- 
sure readings Avere AAdthin normal limits. There Avas no albuminuria 
and her Aveight gain Avas only 9 pounds during that seventeen-Aveek 
period. 

She Avas seen and discussed by the senior staff on tAA’^o occasions. The 
consensus of opinion Avas that she should be hospitalized at the thirty- 
sixth AA^eek and have an elective tertiary section. Further procedure such 
as sterilization or hysterectomy AA^as to depend upon the operative find- 
ings. 

Accordingly she Avas admitted to the hospital, Jan. 5, 1941, at Avliich 
time a physical examination AAms essentially normal (No. 24210). The 
blood pressure AA'as 134/86. The patient Avas in her thirty-sixth AA^eek 
and the fetus Avas estimated at seven to seven and one-half pounds in 
Aveight. The A^ertex presented in left oceipitotransverse position and Avas 
floating. The cervix could not be I’eached on rectal examination. The 
fetal heart tone Avas normal- The tvA'^o abdominal scars seemed intact, and 
tliere Avas no tenderness in them nor over the lower uterine segment. Tlie 
usual laboratory Avorkup was deferred to the folloAAung moi'uing. The 
operation Avas planned for the seventh of January if every tiling was 
satisfactory. 

The patient aAA'oke at 3 a.m., Jan. 6, 1941, about tAvelve hours after 
admission, thinking her boAvels had to moAm. After one unsuccessful at- 
tempt she noticed that the pain Avas recurring CA'cry Aa’c minutes. At 
3:30 A.Ai. examination shoAved the uterus to be contracting Avith moderate 
intensity every five minutes. It AAms not relaxing normally between 
pains. The fetal lieart sounds Avere normal, but tlie entire loAver abdomen 
Avas acutely tender and seemed edematous. iMorphine .sulfate grains % 
and scopolamine grains Avere ghmii hydopermically at 3:45 a.ai. 
and preparations Avere made for operation. The patient’s general condi- 
tion Avas good Avith blood pressure 124/80 and pulse 84. 
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doinen toward the midline. Patient had lost about 30 iiounds, was nerv- 
ous, and had noticed palpitation and some shortness of breath. Her appe- 
tite was good and she had had some dysuria and fi-equency. 

She had had pneumonia at the age of 6 which was comiilicated by 
empyema and had resulted in a rib i-eseetion. 

Her father died of a carcinoma of the liver and her mother died of 
peritonitis following childbirth. 



Fig. 1. — Photograph of the tumor shows (A) the kidney-shaped appearance, and 
extension of the tumor through the capsule. (B) Section surface of the tumor illus- 
trates the nodular appearance and areas of hemorrhage and necrosis. 


Marital History . — She had been married nine and one-lialf yeai’s ; hus- 
band was living and well. She had had four normal pregnancies. Her 
menstrual periods started at the late age of seventeen years, and were 
regular every twenty-eight days, lasting seven to twelve days. 

Physical Examination disclosed a well-developed, well-nourished while 
female who did not appear acutely ill. The temperature, pulse, and 
respiration were all within normal limits. The blood pressure^ was 
115/70. The skin over the chest contained numei-ous vascular naevi. A 
healed scar was present in the left axillary region. The heart and lungs 
were essentially normal. The abdomen was diffusely tender. In tlie 
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was started and another 500 e.c. of blood Avas given Avithin the hour. 
FolloAving this treatment her condition became and remained satis- 
factory. A third transfusion of 500 c.c. of blood Avas given that evening ; 
her highest temperature, 103° F., deAmloped tAvelve hours later. After 
this her postoperative coiu'se Avas exceptionally smooth. A fourth and 
final transfusion Avas given on the fourth postoperative day (Jan. 9, 
1941) and this raised her hemoglobin to 12.2 Gm. Avith 4.37 m. erythro- 
cytes, 10,100 leucocytes and a differential of 69 per cent polymori)ho- 
nuclears, and 31 per cent lymphocytes. 

The AA'ound healed by primary intention and the patient Avas dis- 
charged on her fourteenth day in good condition. The baby Avas dis- 
charged Avith the mother and Aveighed at that time one ounce less than its 
birth Aveight. No definite conclusion had been reached despite consulta- 
tion about the lumbar skin defect other than that it Avas not a complete 
true spina bifida. 

The patient returned for post-partum check-up at one month and six 
months and had no complaints. The AA'ound Avas intact and the cervical 
stump AA^as suspended in good condition. 

References 

1. Mikhine; Ann. de gA'iiee. et d’obst. 57: 403, 1902. 

2. Acken, H. S., Jr.: Am. J. Surg. 59: 423, 1940. 

3. DeLee, J. B., and Greenliill, J. P.: Yearbook of Obstetrics and Gynecology, 

Chicago, 1940, A’ear Book Publishers. 


MALIGNANT DYSGERMINOMA OP THE OVARY 
A Fatal Case With Autopsy 

Jack D. Kirshbaum," M.S., M.D., and Benjamin Neavman, M.D., 

Chicago, III.. 

(From the Department of Pathology, Woodlawn Hospital, avd South Shore Hospital 
and the Division of Surgery of Northwestern University) 

R eports of fatal cases of dysgerminoma of the OAmry Avith necropsy 
studies are very meager in the literature, and the report of even one 
additional case is deserving if it Avill add information to our present 
knoAvledge of the obscure malignant nature of this tumor. Too many of 
these tumors haA’e been diagnosed benign clinically by the clinician 
AA'hereas the pathologist for years has expressed a more pe.ssiniistic vicAv, 
and his diagnosis of malignancy has often lieen challenged, as illustrated 
in the folloAving case. 

Case Report 

Ilistorij. — Mrs. P. ()., aged 36 years, AA'as first admitted to the Soulh 
Shore Hospital in August, 1937, on the service of Dr. L. Lipschultz- Al 
that lime she complained of abdominal pains Avhich had been present foi- 
three montlis. The pain Avas intermittent, sharp, stalibing, and general- 
ized, and unrelated to her meals or menstruation. During this period she 
had noticed blood in her urine on Iaa'o occasions lasting about ten days. 
Due mo nth prior to her admission (1937) a mass aa'bs palpated in the ab- 

*ln Active Service. Station Hospital, Fort George G. Jleade. Md. 
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Course . — The patient nnulc an uneventful ' roeovci'y and Avas dis- 
charged Ang. 7, 1937. She was seen by Dr. JfeNatten Cook County Hos- 
pital) Avho gave the patient 18 high voltage treatments from Oct. 2, 
1937, to Dee. 12, 1937, postoiiei'atively. 

Patient Avas readmited to the South Shore Hospital (Feb. 12, 1940) 
tAAm and one-half years later Avith complaints of pain on AA^alking, marked 
Aveakness, and tenderness and distention of the abdomen during the past 
three months. Her Aveight AAms reduced from 150 to 116 pounds. 

On physical examination the onlj’’ noteAVortliy findings at this time 
Avere the distention of the abdomen, extreme tendeimess, and an enlarge- 
ment of the liver Avhich extended doAAui 4 fingers. The superficial veins 
of the abdominal Avail Avere distended and prominent. 

On Feb. 17, 1940, an exploratory operation AAms done. The IHer and 
peritoneum Avere studded AAuth metastatic nodules. Biopsy of one of the 
nodules revealed a similar picture to that seen in the ovary. Patient’s 
condition became progressively Avorse. She Avas given palliative treat- 
ment and died April, 1940, three years after the onset of her sjmiptoms. 

Essential Autopsy Findings . — ^At necropsj’- patient Avas markedly ema- 
ciated. There Avere evidences of metastasis to the lungs, both kidneys, 
the liver, and peritoneum. A moderate ascites AA^as noted. 

Summary 

A case of dysgerminoma of the right ovary in a patient 36 years of 
age is described. Three years subsequent to surgical remoA^al, and fol- 
loAving x-ray therapy patient died. At necropsy there Avere extensive 
metastasis to the peritoneum, the lungs, both kidneys, and to the liver. 


COMPLETE HEART BLOCK COMPLICATING PREGNANCY 

Francis V. Mitchell, M.D., Daaud S. Fettes, Jr., M.D., and 
A. Gerson Hollander, M.D., Brooklyn, N. Y. 

(From the Dei>artme7its of Obstetrics Mid Gynecology and Medicine, Long Island 
College Division, Kings County Hospital and the Long Island College of Medicine) 

C OMPLETE heart block is so rare a complication of pregnancj'’ as to 
Avarrant indiAudual case reports. In 1935 Jensen^ Avas able to collect 
only 14 cases from the literature, and recently Diddle® has added another. 
In the five years since the establishment of a Cardiac- Obstetrical Clinic 
at the Kings County Hospital, there haAm been 17,862 deliveries, but tins 
is the first time Ave liaA'e encountered this complication. Although varjj- 
ing degrees of heart block are not infrequently seen, complete heart block 
AAnth absolute dissociation of auricular and A'-entrieular rhythms is dis- 
tinctly uncommon. 

Case Report 

N. L. B., a 23-year-old colored prhnipara, jiresented herself at the 
prenatal clinic, Kings County Hospital, on Sept. 30, 1941. Bor Iasi 
menstrual period AA^as on April 25, 1941, and her date of confinement Avas 
estimated to be Feb. 1, 1942. During the course of a routine physical 
examination, a sj-stolic murmur AA-as heard at about the Ica’cI of Ihe Jett 
fourth costal cartilage, close to the sternum and also at the apex. Tiierc 
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right pelvis a mass was palpated which extended to the right of the 
sjonphysis and was tender on deep pressure. Vaginal examination con- 
firmed the presence of the mass in the right side. The clinical impres- 
sion was an ovarian cyst. 

Laboratory Findings . — The urine was negative. The blood showed 
a moderate anemia of 3,300,000 red blood cells. 

On July 27, 1937, a bilateral salpingo-oophorectomy was done. The 
right ovary was transformed into a hard nodular tumor mass. The other 
ovary appeared normal, and a small amonnt of clear fluid was noted in 
the pelvis. 

Surgical Pathology . — The right ovary formed a mass 16 bj^ 8 by 6 cm. 
and was about the size of an adult kidney. (Fig. 1). The surface was 
nodular, and the capsule in places was interrupted by the nodes which 
were up to 6 cm. in diameter. Some were firm, others "were soft and dis- 
colored purplish red. Other nodes on sectioning appeared light purplish 
gray Avith central areas of hemorrhage and softening. 



■NT — Photomicrographs of the tumor shows low and high power magnification. 

the cellularity of the tumor with its large polygonal cells containing oval and 
round hyperchromatic nuclei, some of which are huge and bizarre shaped. The stroma 
IS sprinkled with small lymphocytes and contains a thin fibrillar septa. 


Histologic Examination. — The tumor was very cellular and composed 
of solid masses of large polygonal and round cells Avith oval to round 
hjToerchromatic nuclei and an ample granular cytoplasm, hlany of the 
nuclei had nucleoli. Numerous mitotic figures Avere seen. The cells Avere 
often interrupted by narroAv fibrillar septa infiltrated AAntli small round 
cells. In places there Avere focal areas of hemorrhage and necrosis. The 
tumor cells resembled an embr3mnic germinal tj^pe of cell common for 
both the ovarj- and testicle. 

Liagnosis . — jMalignant dysgenninoma of the right ovaiy. 

Deep x-raj’- therapj’’ Avas recommended. 

A section of the tnmor at this time A\'as sIaoaati to Dr. Walter Schiller 
V’ho believed it Avas benign. 
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perium was uneventful and she was discharged from the hospital on Dec. 
7, 1941. An electrocardiogram (Pig. 2) taken during her hospitalization 
was similar to the first electrocardiogram. At no time did she exhibit 
cardiac embarrassment or syncope. The patient was last examined at the 
cardiac obstetric clinic on Jan. 19, 1942, at which time the findings of the 
systolic murmur and electrocardiographic evidence (Pig. 3) of complete 
heart block were still present. 

Complete heart block is an infrequent complication of heart disease. 
In an electrocardiographic series of 10,000 patients Avith cardiac symp- 
toms or signs, examined between the years of 1916 and 1930 at the 
Massachusetts General Hospital, complete heart block occurred in 79 
eases or an incidence of 0.79 per cent. It must be remembered that this 
included all age groups and both sexes. However, ivlien these figures 
were analyzed liy White and Jones,'"’ coronary artery disease Avas re- 



3 . Feb. G, 1941: Auricular rate, 100: ventricular rate, 62. 


sponsible in 50.7 per cent; rheumatic infection in 27.5 per cent; con- 
genital defects in 1; syphilitic involvement in 1; digitalis m 9; 
unknoAvn factor (probably congenital) in 4 cases. Moreover, p 
manent heart block occurs tivice as often in the male as in tiie e 

Coronary disease is rarely, if ever, encountered 
it usually does not occur in AAmmen until they are beyond the chuaD^^J => 
age. Young women Avith long standing, sevez’e rheumatic heart clis > 
the other most frequent cause for heart block, are likely not to _ma . 
or if married, not likely to become pregnant becaiLse of 
of function AA'hich their cardiac state imposes upon them. •„ 

disappears Avlien the drug is discontinued, and in tins locality 
cardiovascular disease in pregnancy is almost as rare as coronaiy cl • 
Thus one is left Avith a group Avliose etiologic factor is congenital or 
Imown. It is in this group that this patient has been elassihetl. 

Yater * in revicAAong the subject of congenital heart block, states tiia 
the more important criteria for the diagnosis rests upon the eject - 
cardio«Taphic cAudence of the block existing, the presence of a con^^en 
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was a forceful apical impulse, but no thrills were felt. The rhythm was 
regular and the rate was 62. The blood pressure was 130/80. The lungs 
were clear and resonant. She had no complaints referable to the cardio- 
respiratory systems, but was directed to the cardiac-obstetrical clinic for 
further investigation of the murmur. A detailed history revealed that 
the patient had been perfectly well throughout her childhood. She 
denied ever being seriously ill and to the best of her knowledge had never 
suffered an attack of rheumatic fever, chorea, scarlet fever or diplitheria. 
She had never fainted. Physical examination confirmed the findings 
previously noted and a tentative diagnosis of congenital heart disease. 



Fig. 1. — Oct. 20, 1941: Auricular rate, 100 ; ventricular rate, G2. 








Fig, 2. — Nov. 27, 1941 ; Auricular rate, 100 ; ventricular rate, G2. 


probably septal defect, was made. The blood ^Yassermann was negative. 
Roentgen examination of the heart revealed slight enlargement of the 
transverse diameter but no specific chamber enlargement. An electro- 
cardiogram (Pig. 1) showed a com])lete lieart block with a ventricular 
rate of 62 and an auricular rate of 100. 

She was admitted to the Hospital on Nov. 24, 1941, because of moder- 
ate vaginal bleeding and mild symptoms of toxemia. Slic was put to 
bed and on November 29 went into labor and delivered .spontaneously 
after seven hours a live colored male in good condition weighing six 
pounds and seven ounces. The placenta was delivered intact after ten 
'uiiintcs. The immediate post-partum condition was good. Tlie pucr- 
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turition begins as a result of a number of factors, structural, hormonal, 
nervous, nutritional and circulatory, which, at a time characteristic of 
each species and adapted to the morphologic condition present in each, 
are so associated that they lead to evacuation by the uterus of its 
contents.”^ 

One of the ncAver hormonal theoretical causes for the onset of labor 
is based on the sensitizing action of tJie uterine musculature bj^ estrogen 
to the posterior pituitary extract. 

hlurphy^ found that the uterus failed to respond to pituitrin before 
the twenty-fifth week of pregnancy in 32 cases in doses of 1, 2, or 3 
minims. After this period the percentage re.sponding increased weekly. 
Estrin blood levels have been observed to rise steadily after the fourth 
month (Smith and Smith) and to rise sharply just before the onset 
of labor (Eunge, Seivers and Hartman^). There is a coincidental de- 
crease in progesterone due to degeneration of the corpus luteum and 
changes in the placenta. Knaus observed tliat uterine muscle is re- 
fractory to the action of pituitary extract wlien corpus luteum activity 
is at its highest during the menstrual cycle. It seems logical to assume 
that, if the blood levels of the estrogens can be raised sufficiently, 
labor could be started by adding pituitidn. Jeffcoat® in England and 
later Lubin and Waltman^ in this country observed an increase in con- 
tractility and mobility of the uterus following the administration of the 
natural estrins before labor; the latter with a dosage of 10,000 to 350,000 
international units of progynon B were able to start labor in 8 women 
out of 36. Later, Peek in England reported the action of stilbestrol 
on labor in 79 cases divided as follows: In 52 it was given for two 
weeks before the calculated date of labor in an effort to prevent post- 
maturity, 24 (46 per cent) w^ere considered successful when pregnancy 
terminated 280 days or earlier after the first day of the last menstrual 
period. Peel, however, concluded that its action in this capacity was 
disappointing, although he thought the cervix was softened and labor 
shortened wdien it finally began. The second group of 16 cases con- 
stituted those in ■whom an effort Avas made to induce labor, 3 of them 
had dead fetuses all of AA'hich terminated; of the remaining 13, 6_Avent 
into labor and 7 failed (46 per cent). Peck’s routine was 10 mg. intra- 
muscularly the day before and 1 mg. by mouth hourly for 10 to 12 
doses the second daj^. In liis third group of 11 cases, an effort Avas 
made to overcome uterine inertia AAuth 4 successes. 

In 1941 Abarbanel reported his observations in 21 cases in AAliom 
much larger doses AA^ere used orally as a primer before the usual in- 
duction of labor. He gaA’^e 10 to 15 mg. hourly for 10 doses_ folloAATd 
in eight hours Avith a medical induction of castor oil and quinine. If 
labor did not ensue after a fcAv hours small doses of posterior pituitaiy 
extract AAnre gh-en. He observed 9 successful inductions out of 10 cases 
(90 per cent) using this technique at or near term; complete success 
in 3 cases of missed abortion and labor, and complete failure in using 
the method to induce abortion in 5 cases. The remaining 3 cases AA'ere 
uterine inertia Avith 2 successes and 1 doubtful. 

Personal Observations 

For the past scA'cral months some of the Avaiting mothers on the 
Tulane Obstetilcal Unit at Charily Hospilal haAn received stilbestrol 
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heart lesion, namely, a patent interventricular septum, and the absence 
of any histoiy suggestive of an infection that might have produced the 
block, e.g., diphtheria, congenital or acquired syphilis, rheumatic fever, 
or chorea. 

The management of pregnancy in these eases and the prognosis is de- 
pendent upon the etiologie factor concerned. For the prognosis depends 
not so much upon the finding of the heart block as it does upon the cause 
and degree of functional limitation which the slow rate imposes upon the 
patient. In congenital lesions the cardiac musculature is unimpaired and 
the defect is often compensated for by hypertrophy of the heart. In 
addition, the ventricular rate in this group tends to be higher than is 
found in those secondary to arteriosclerosis or coronary artery disease. 
The combination of these factors explains the favorable prognosis. Since 
the majority of reported cases of heart block complicating pregnancy 
are congenital in origin and in these the ventricular rate is frequentl}^ 
above 50, the prognosis is good. Delivery should be effected in the usual 
manner and interruption of the pregnancy or sterilization of the patient 
in such eases is unwarranted. 
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STILBESTROL IN THE TERMINATION OF PREGNANCY- 
With Report of 21 Cases 

Joseph W. Reddoch, M.D., and W. B. Wiener, M.D., New Orleans, La. 

(From the Department of Ohstetrics and Gynecology, Tvlane University of Louisiana, 
School of Medicine, New Orleans, Louisiana, and Charity Hospital of Louisiana) 

'"PHE recent literature suggests that stilbestrol may be of value in 
the termination of pregnancy. Encouraging results have been re- 
ported by Jeffcoat, Peck, Lubin, Waltman and others. It is our purpose 
to review some of the more significant reports and present our expe- 
rience with stilbestrol. Since this drug is now available at a cost which 
IS not prohibitive, it seems that an evaluation of its present status in 
the temination of pregnancy would be timely as well as beneficial. 

In the light of present knowledge, we are stiU in the dark as to tlie 
cause of the onset of labor, and are often at a loss to initiate it in the 
patient in whom one of the surgical methods is contraindicated, for fear 
of not being able to do a section later because of potential or frank 
intrauterine infection. Summing up the cause of the onset of this 
phenomenon, Rejmolds said “there is no known single cause — as the 
numero us tlieories in the past imply. Rather, it now seems that par- 

^ meeting of the Louisiana State Ob.stetrical and Gynocologic-al Society, 
AOW Orleans, Louisiana. April 27, 1912. 
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before or during a routine medical induction. Some of these have had 
it more or less haphazardly and without any standardization of dosage 
or technique. There have been some with dead fetuses in whom it was 
considered desirable to use the drug joartly because of its supposed 
lactation inhibiting ability. More recently an effort has been made to 
follow a regular routine before and during the induction as follows; 
10 mg. being administered 3 or 4 times daily for three days before the 
induction, and 10 mg. every hour following the usual dose of oil and 
enema. The results obtained bj’- this technique are shown in Table I. 

There were 28 patients who received the drug with the total dosage 
varying from 6 mg. to 720 mg. (150,000 to 18,000,000 international 
units). The latter case had two attempts. Beginning about three hours 
after the oil and enema, pitoein in small doses has been given routinely 
except in patients in whom labor had started. The criteria for success 
was labor within twenty-four hours after the last dose of stilbestrol on 
the day of the induction. Several (five) of the patients included in 
this study had 20 mg. three or four times daily for three or four days 
before the induction, and none on the day of the induction; in two of 
these, or 40 per cent, labor started. Of the 28 cases, there were 5 missed 
labor, or abortions with 5 successes; 22 in whom an effort was made 
to aid in the induction’ by using stilbestrol wdth 9 successes, or 41 
per cent. There was one case of uterine inertia (Case 17) who was 
finally delivered with Diihrssen’s incisions. 

In none of the cases was there an appreciable effect on lactation noted. 
Instead it had to be continued for a longer period to have any action. 
Nausea and vomiting were not noted in any of the patients, even those 
receiving large doses (720 mg.). Case 15 showed a moderate tempera- 
ture reaction after and during its administration on two attempts. No 
explanation was found for this at either time. 

We are still looking for a satisfactory medical means of initiatmg 
labor without subjecting the patient to possible vaginal and uterine 
contamination. Our problem is not the patient in whom vaginal de- 
livery is certain, for in this ^oup we feel that induction of labor has 
been satisfactorily solved, but in the patient in whom a trial is advisable 
before subjecting her to the dangers of a cesarean section. In this latter 
group are, (1) the patient with a borderline pelvis in whom a trial of 
labor seems advisable or maybe an early termination would mean a 
vaginal delivery, (2) the case of habitual death of the fetus at term, 
(3) the oversized baby with a possible relative disproportion, (4) cases 
in whom the cervix is too long for rupture of membranes, but need an 
induction for one reason or othei*. 

This series is too small to make dogmatic statements, but in our hands 
the results appear to be less satisfactory than a simple medical induction, 
the ratio being about 40 to 50 per cent.® Wliether labor is actuaUy 
shortened need^s further study, but our series may suggest this. Its 
use does appear to be of value, hoivever, in patients with dead bamK, 
but most of these ivould probably go into labor spontaneously if leit 
alone. 

Summary 

1. It seems likely that estrone plays a role possibly in the physiologic 
onset of labor, probably synthetizing the uterus to pituitrin. What the 
threshold of uterine activity is, is not Imown, 
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headache, vertigo, and visual disturbances, and began to vomit. These 
symptoms gradually increased in intensity and ivere accompanied hy a 
noticeable loss of weight. The menstrual history was not available. It 
was stated that the patient had not noticed any fetal movements during 
the preceding two weeks; until that time the fetus had been active. 

Physical Examination . — Blood pressure was 88/76; pulse, 140.; and 
temperature, 99.6° P. The essential physical findings were coma, Avith 
Cheyne-Stokes respirations, nuchal rigidity, bilateral Babinski sign, crep- 
itant rales in the left lung, and an abdominal mass. The abdominal mass 
was smooth, rounded, extended from within the pelvis to the level of the 
umbilicus and was considered to be the uterus. No fetal movements nor 
heart sounds ivere noted. 

Becaime of the condition of the patient, it ivas not considered adidsahle 
to terminate the pregnancy by curettage. Spinal tap revealed a slightl.v 
turbid fluid containing 56 cells per e. mm. A pellicle formed on stand- 
ing. Death occurred tivent.y-four hours after admission. 

Autopsy Findinys . — Bilateral tuberculous salpingitis ivith unilateral 
tubal pregnancy (flve to six months), fetus dead; generalized caseous 
pelvic tuberculosis ivith multiple cold abscesses; tuberculous endometritis 
with decidual hyperplasia; generalized miliary tuberculosis of lungs, 
liver, spleen, kidneys, and adrenals. 

Detailed Abdominal Findings. — Primaiy inspection of the abdominal 
cavity revealed the omentum extending downward toward the pelvis and 
adherent, in many areas, to all adjacent peritoneal surfaces, "li^en the 
adhesions ivere separated there was noted a large, rounded, cystic struc- 
ture occupying the greater portion of the lower abdomen. Its upper 
border was at the level of the umbilicus and its loAver border ivas ivell 
within the pelvis. It measured 30.5 cm. in its greatest diameter, ivas 
oval in outline, and Avas centrally placed in the midline immediately 
above the uterus. Attached to its outer surface Avere many loops of 
boAvel and omental adhesions. Grossly, this structure had the appear- 
ance of a thin-Avalled cyst; on closer examination it Avas identified as 
left tube, enormoush^ distended, the AAmll in many areas being discol- 
ored, soft and friable, and undergoing early necrosis. During dissec- 
tion, many small areas of the AAmll Avere perforated, resulting in the 
escape of a moderately thick, fluid exudate, some of AA^hich Avas blood 
stained. After incision of the structure, a fetus measuring 25 cm. m 
length (croAvn-heel) Avas remoA^ed. This fetus Avas apparently of norra^ 
deAmlopment except the head AAdiich shoAved a moderatelj’’ far-advanced 
degree of hydrocephalus. It AA^as of female sex. There Avas extensive 
macei'ation of the entire skin surface. It Avas attached by the umbilical 
cord to the placenta Avhieh occupied roughly half of the inner Avail or 
the tube in a hemispherical manner. Sections through the placental tis- 
sue revealed many old and recent blood clots Avliich Avere undergoing 
liquefaction. The placenta was rather securely attached to the tube 
Avail. 

The opposite tube, at its origin from the uterus, Avas of normal caliber, 
but very quickly tapered out in retort shape; its lumen contained a 
large amount of a thick, creamy, yelloAv, caseous exudate. The uterus 
Avas slightly enlarged; tlie cerA'ical os Avas patulous. Tlie endometrium 
had a liyiierplaslie a]jpearance but aa'us uniform in quality througliout. 
Tlie mvometrium measured 3 cm. in its greatest thickness. The ielt 
OAmry was intimately attaclied to the Avail of the cystic tube by dense 
adhesions. There Avere many pockets of caseous exudate in and around 
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2. Stilbestrol may exert a similar action as suggested by Peel and 
Abarbanel when used at or near term. Peel was unable satisfactorily 
to prevent postmaturity in more than half of the cases in which he used 
it. 

3. All are agreed that missed labor and abortion is its most useful 
field in termination of pregnanejL A total of 11 cases (including 3 
in this series) having been reported with 100 per cent result. 

4. As a part of the technique of medical induction its use has not 
been entirely justified in our hands. Our results, however, compare with 
those reported by Peel who used only stilbestrol. 

5. Apparently it does not depress lactation to any marked degTee 
when used pre- and intranatally, and most likely would have to be con- 
tinued for a longer period after the birth of the baby to have this 
action. 

6. Nausea and vomiting were not seen in any case, even with large 
dosage; however, one case showed an elevation of temperature after its 
use on two attempts. 

"We wisli to acknowledge the aid of the E. R. Squibb Company for having 
furnished the greater part of the stilbestrol used in this study. 
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TUBAL PREGNANCY ASSOCIATED WITH TUBAL 
TUBERCULOSIS 

Dean Shannon, M.D., Butler, Pa., and Elwyn L. Heller, M.D. 

Pittsburgh, Pa. 

(From the Butler County Memorial Hospital) 

T he rarity of coexisting tubal pregnancy and tuberculous salpin- 
gitis has been emphasized recently in the reviews by Stevenson and 
Wharton^ and Bland.- The latter, in reviewing the literature, found 
only 32 eases recorded and added one of his oum. Rojel,^ in the foreign 
literature, has since recorded a similar case in a report not seen by us. 

A most remarkable feature of the following case is the development 
of the fetus through five to six montlis of intratubal gestation. 

Case History 

N. AV., housewife, primipara, aged 37 years, was admitted to the Butler 
County Memorial Hospital on Jan. 19, 1941, in coma, the onset of which 
occurred twenty-four hours ]n-eviously. The history (from relatives) 
■"'as incomplet e. 

The patient was approximately seven months ]n'egnan1 and ap]>arenlly 
well until one month before admis.sion, at which time she developed 



350 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


The remarkable fetal develoiiment through a five to six months’ 
period probabl.y resulted Irom previous tuberculous thickening of the 
tube wall, preventing earlier rupture. 
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PRIMARY OVARIAN PREGNANCY WITH LIVING MOTHER 

AND CHILD 

I. J. Strumpf, Ph.G., B.S., M.D., Jacksonville, Fla. 

(From the Duval County Hospital) 

T his is to report for record, a case of primary ovarian pregnancy 
where a full-term living child was recovered by laparotomy. It is 
obvious from a study of the meager literature that this type of im- 
plantation of an ovum is rare, and a fetus developing to full term and 
living is so much rarer that a report of such an occurrence is justifiable. 
Most of these ovarian pregnancies terminate in the first trimester by 
ovarian abortion and are found at laparotomy, A few have reached full 
term, unsuspected by the patient and attendant until labor has super- 
vened. Here again the usual termination is death of the fetus following 
an unproductive period of labor. 

Spiegelberg in 1879 laid down the following criteria for a diagnosis of 
primary ovarian pregnancy: . 

1. The tube on the affected side must be intact. 

2. The fetal sac must occupy the position of the ovary. 

3. It must be connected to the uterus by the ligament of the ovary. 

4. Definite ovarian tissue must be found in the walls of the sac. 

It is obvious that in a full-term child the placenta would be of such 
size and the anatomic distortion so great that one or more of these 
criteria could not be fulfilled. However, sufficient anatomic and his- 
tologic evidence is presented to make certain the diagnosis here. 

The comment of Von Winckel (quoted by Sch orach) ^ concerning 
the high percentage of abnormalities noted in the babies at term cmn’icd 
as abdominal pregnancies is woi’tliy of note. His figures run as high as 
50 per cent. The child delivered as described below exliibited no evidence 
of abnormality. 

The patient, an adult colored multipara (No. 141572), aged 25 years, 
whose first child was delivered at home uneventfully ten years ago, 
presented herself at the Duval County Hospital Clinic for prenatal care. 
There was no history of miscarriage or abortion. She had had chronic 
peMc inflammatory disease. Her last menstrual period occurred on 
Feb. 28, 1941, the quickening on June 15, 1941; Kahn test was negative. 

The first trimester was uneventful except for one incident which oc- 
curred on a visit to the clinic when she became nauseated and had ex- 
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the pelvic I’Cgiou and a cold abscess had extended siibperitoneally along 
the lateral abdominal wall. 

In view of the clinical and antoiisy findings, it is highly probable that 
tuberculous meningitis also existed. Permission to examine the head Avas 
not granted. IMicroscopie examination confirmed the diagnoses, as listed, 
and tubercle liacilli Avere demonstrated in the tissues by special stain. 
An exhaustive, but unsuccessful, search Avas made for the organism 
within the chorionic villi. Unfortunately, the fetus could not be ex- 
amined by section. 



Pig. 1. — Cross-section through the placental site within the Fallopian tube. The 
thin, overdistended tube wall can be seen on either side of the placenta. The polypoid 
structure attached to the tube wall is a parovarian cyst. 


The exact age of the fetus cannot be determined. TIoAA’eA’er, based on 
its size and the history of approximately seven months’ pregnancy, it can 
safely be concluded that the age of the fetus AAms at least betAveen fiA'c and 
six months. It seems logical to assume that fetal development, in rela- 
tion to age, Avas subnormal, the result of unfavorable placentation. 
Petal death probably occurred Iaa-o Aveeks before maternal death, AA’hen 
fetal movements stopped. 

The inflammatory thickening and fibrosis of the tube Avail, resulting 
from tuberculosis, probably accounts for failure of rupture much 
earlier in the pregnancy. 

Summary 

A case of tubal pregnancy a.ssoeiatcd Avilh tuberculous salpingitis is 
reported. 
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AtlRchod 1,0 one edge oi IJiis mass was l.lio stiinij) oi‘ the snspeiisoiy liga- 
ment of the ovary. The sac was incised and the spill suctioned while the 
bab.y was being delivered. Cord was clamped and cut. The child was 
iull term and cried spontaneously upon delivery. The entire residual 
mass of placenta and membranes ivas tying free in the abdominal cavity 
without adhesion to intestine, or other abdominal viscera, and was re- 
moved by salpingo-oophorectomy. The vessels in the right infundibiilo- 
pelvic ligament w^ere huge and the stump required considerable ligatur- 
ing to get adequate hemostasis. The abdomen ivas closed routinely and 
the patient was returned to the ward. 



Fig. 1. — Low power view showing ovarian tissue and placental elements. 


Her postoperative course was entirety satisfactory and both mother 
and child were discharged in good condition on the fourteenth day. 

Pathologic examination as reported by Dr. L. Y. Dyreuforth, patholo- 
gist of Duval County Hospital, w^as as follotvs : 

Gross: This specimen (No. .141572) consisted of a placenta with 
attached membranes and cord. The specimen presented several pe- 
culiarities: (1) The size was about 12 cm. in diameter and 4 cm. m 
thickness. (2) The umbilical cord ■was attached at the edge in a very 
unusual manner. (3) The amniotic membrane was thick and leatheiy, 
and it contained between its two layers remnants of placental tissue. 
(4) The large venous channels on the sui’face of the amnion were ex- 
tremety’" prominent. (5) At one pole directly opposite the attachment 
of the umbilical cord there was a ragged mass containing many adhesions 
and fat. This was intimately^ adherent to the substance of the placenta. 
Sectioning through the latter at this point revealed a whitish tirm area 
betiveen the two surfaces of the placenta, but containing portions ol 
placental tissue within it. These whitish areas occurred at many^ places 
■within the substance of the placenta. 

Microscopic: These sections apparently’ bear out the existence of 
ectopic gestation ivithin the ovaiy. At least two structures, other than 
those that were intrinsically’ placental, were present. And these were 
so intimately a part of the pregnancy’ and its products that they’ could 
not be confused as artefacts. 

In fact, the point of rupture seemed to have been included in the sec- 
tioning of the gi’oss specimen and a definite, unmistakable rim of ovarian 
cortex'" appeared, thoroughly confluent as a growing and developing 
tissue, stretched over the characteristic placental structures: chorionic 
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treme pain in the right lower quadrant following a pelvic examination. 
She rested in the clinic for several hours and folloiving this she was at 
home about a month with fever, nausea, and vomiting associated mth 
lower abdominal pain. This subsequently cleared up and the balance of 
her prenatal course was fairly normal. 

On present admission to hospital. Sept. 30, 1941, she claimed to have 
been in labor at home for about twelve hours with moderatelj’^ severe 
regular “labor pains.” On physical examination, the blood pressure 
was 130/80, Kahn was negative, and except for the abdominal examina- 
tion, the findings were essentially negative. The abdomen was irregular 
in contour and the fetal parts were very readily distinguishable. The 
head ivas in the right flank, the fetal axis in the transverse position. 
X-ray confirmed this finding. There was considerable tenderness in the 
upper abdomen but no rigidity. There was cystic swelling in the epi- 
gastrium. Petal heart tones were heard in the umbilical region, loudest 
on the left, rate 140. No contractions of uterus were palpated. On vagi- 
nal examination with aseptic precautions, the cermx was found to be soft 
and boggy but undilated, the external os admitting the tip of one finger. 

Impression at this time was a full-term pregnancy with transverse 
presentation. 

Course . — According to her ovm stoiy labor had begun the day before 
admission, Sept. 30, 1941. She complained of pains coming fairly reg- 
ularly every five minutes and now were hard enough to warrant her 
coming to the ho.spital for relief. She was in subjective “hard” labor 
until Oct. 1, 1941. During this day no evidence of progress in labor was 
noted, but the patient’s pulse began to rise and she complained, in ad- 
dition to her periodic labor pains, of a severe and persistent epigastric 
pain. She was also becoming markedly distended. 

I was called in at this time to see her. The lalior pains over a period 
of twenty minutes came periodically at approximately five-minute inter- 
vals. During these periods of “labor” no uterine contractions were 
made out, the fetal outlines were very readily palpable and the diagnosis 
of a transverse presentation was confirmed. There was continuous and 
severe epigastric pain. The patient was obvious^’ suffering and her 
pulse had risen to between 140 and 160. 

Vaginal examination at this time showed a long, thick, and closed 
cervix. There was no bleeding following examination and no sign of 
fibroid or other mechanical interference with descent and engagement, 
of a fetal pole. The pelvis was ample for delivery. The condition of 
this patient was bad and rapidly becoming worse, and laparotomj- was 
ordered for a probable abdominal pregnancy. 

At operation under cyclopropane anesthesia, the abdomen was found 
distended and filled with thin-walled, purplish fetal membranes con- 
taining placenta and fetus at term. Uterus was soft, regular in contour, 
and smooth in outline, anterior in position, 3 to 4 times normal size. 
It was tremendously engorged with dilated vessels in right infundilnilo- 
pelvic ligament. Placental enei’oachment and implantation in region 
of right broad ligament without any raw surfaces or attachments to 
uterus or gut. Left tube and ovary grossly normal. Greater part of 
omentum necrotic , amputated, caused apparently by impingemenl 
against pubic arch. Right ovaiy not recognized. Right round liga- 
uient normal. The removed specimen revealed membranes and com- 
plete, normal size placenta witli .smooth serosal-like covering throughout. 



FRACTURE AND DISLOCATION OF BOTH SHOULDERS AS A 
RESULT OF ECLAMPTIC SEIZURE 

Edwabd L. Cornell, M.D., P.A.C.S., Chicago, III. 

M rs. _R. K., aged 22 yeai-s, para o, gravida i, was admitted to Hen- 
rotin Hospital July 18, 1941. Her expected confinement date 
was Aug. 25, 1941. She had had prenatal care by her local physician 
for six weeks previous to admission. She had been on a salt-free diet 
for three weelcs. On July 12, she was found on the floor in her home, 
unconscious after a severe convulsion. She was hospitalized in her home 
town and put under deep sedation and parenteral fluids. She remained 
comatose for seventy-two hours and had many convulsions. 

She was not in labor on admission. She was markedly edematous and 
her vision blurred. Blood pressure was 220/130. The urine contained 
4-plus albumin and hyaline and granular casts. She was unable to 
raise both arms at the shoulders. She also had considerable pain in the 
shoulders. The fetus was alive, but small in size. She looked very iU, 
“starved” and appeared to lack vitamins. On admission she was given 
1000 c.e. of 25 per cent glucose, large doses of various vitamins, and a 
good meal. The next morning a low cervical cesarean section under local 
anesthesia was done and a live baby weighing 1,500 Om. delivered. The 
baby was sent to a premature station. The placenta was badly infarcted 
and a beginning abruptio placentae was noted. 

During the operation, the blood pressure varied from 190 to 220 
systolic and 108 to 140 diastolic. 

The patient made a good postoperative recovery until the ninth day 
when her temperature reached 100.2° F. and respirations rose to 28. 
The temperature gradually rose to 102.5° P. over a three-day period. 
An x-ray of the chest was ordered, and it was discovered that she had 
bilateral dislocation of the shoulders Avith comminuted fractures of the 
head of the humerus in the region of the greater tuberosity. The lungs 
Avere negative, also urine culture. 

Dr. Charles B. PuestOAA^ reduced the shoulders under cyclopropane 
anesthesia. The temperature continued to range around 102° P. until 
August 19. In this interval a bronchopneumonia was diagnosed and 
treated Avith two courses of sulfathiazole. There was no apparent effect 
from the drug. August 12, there was pain in the left leg and an early 
thrombophlebitis was found. This graduaUj'' subsided after tAVO weeks. 
Then the Amin at the left elbow, which had been used for intravenous 
injections four weeks preAUOus, thrombosed and caused a slight nse in 
temperature. This subsided vdthin a week. 

The patient’s blood pressure gradually came doAvn to 160/90, Avhere 
it remained during the remainder of her stay in the hospital. She went 
home in an ambulance September 5. _ 

The baby was in very good condition by the time the mother left tne 
hospital and was taken home. 

A recent communication (October,- 1941) states that the mother has 
made a complete recovery and the baby is normal . -i 

A review of recent literature and textboolts fails to reveal a similar 
case where the shoulders have been dislocated and fractured as a result 
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villi, hemorrhage, and hits of trophoblastic elements were broken off from 
the main mass. The whitish areas noted grossly were identified as in- 
farcts, resulting from thrombosis of the branches of the umbilical vein. 



Fig. 2. — High power view of Fig. I. 


Other sections were being made, but I believe there was here incontro- 
vertible proof of the existence of an ovarian ]u-egnauey. 

Diagnosis . — Ovarian pi-egiianey. 

Aclinowlcdginoiit is niiidc to Dr. A. D. f^tollenwoerck. Chief of the Oh'-tefrieul 
h'Crvico, Duval County Ilosjtital. for (he privilege of using this c:ifc from his .•-orviei'. 
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base plate on the under surface prevents inversion and pinching of the 
posterior vaginal wall as well as limiting the excursion of the jaws. 

A finger is introduced into the rectum and by careful palpation cer- 
vical dilatation and the station of the head are ascertained. While the 
index finger is so placed, the thumb and middle finger separate the 
labia, the vestibule is gently sponged with sterile cotton pledgets, and 
the sterilized instrument is introduced into the vagina with the jaws 
closed and the base plate pointing up. The tip of the base plate is intro- 
duced first; the handle is then depressed and rotated as it is advanced 
so as to bring the base plate posteriorly above the perineal body. The 
rectal finger then directs the tip to the center of the dilated cervix by 
pressure through the rectovaginal septum ; the jaws are opened and the 
membranes grasped and severed. Foreljdng amniotie fluid protects tlie 
presenting part from the grasp of the instrument. 

The criticism that this procedure might injure the cord is avoided 
by careful rectal palpation to insure that the presenting part is engaged 
and the cord is not presenting. The advantages to be derived from the 
use of this instrument lie in its simplicity and in the avoidance of an 
additional vaginal examination. 

1540 East 53rd Street 


Erratum 

In. the article “Some Aspects of Early Human Development” by John Eock and 
Arthur T. Hertig, which appeared in the December, 1942, issue of the Journal, 
line 1, on page 974, should read: “So far 60 women ...” instead of “61 women,' 
and line 13 should read ‘ ‘ polypoid bit of mucosa. ’ ' Delete the phrase ‘ ‘ (Eig. 3) ' 
which follows this in the published article. Fig. 3 refers not to ovum Be-7771, but 
to ovum Si-7699. On page 980, line 8 from the bottom should read “The former is 
three to five days younger than the latter . . .,” instead of “three to four days . . . 
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of convulsions. Since no one was present when the first convulsion 
occurred, we can only speculate how the accident occurred. 

Cesarean section was done, because there was danger of losing the 
baby from ahruptio placentae. The placenta was found partially 
detached. 

122 South Michigan Avenue 


AN INSTRUMENT FOR RUPTURING MEMBRANES* 

Edvun J. DeCosta, M.D., Chicago, Ile. 

T his instrument was devised to serve two purposes: One, to sim- 
plify the conventional method of mptunng membranes following 
sterile vaginal examination; and two, to rupture membranes under cer- 
tain conditions when it is deemed advisable to avoid vaginal examination. 



It is not the purpose of this communication to go into the indications 
or conditions necessary for ru])turing membranes. Ordinarily, it is 
madvisable to rupture membranes until after a careful sterile vaginal 
examination. There are oceasion.s, however, when, with an engaced 
lioad and partially dilated cervix, one may not desire or consider it 
necessary to examine the patient vaginally. It is jiartieularly for such 
eiroumstanccs that this instrument is presented. 

The instrument illustrated in Fig. 1 possesses two curves: ;i pelvic 
curve A that follows the .sacral curvature, ainl :i ecrvic.il curve H that 
brings the biting edge into contact with the nu-mbr.-mes and .-uTords a 
conven ient finger rest for properly directing thes(' jaws. An nngnl.at'd 

•I'rcfcntc.l n. ic.fs'tlnn of the Chlcnro Gvrrc.'Jorirn; .Scfi. -.y. M.-.rvh T'. ISU'. 
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Selected Abstracts 


Gynecologic Operations 

Dixon, W. C.: Eetrovaginal Hernia, Ann. Surg. 115: 782, 1942. 

The author reviews the literature on the subject with special reference to the 
incorrectness of many diagnoses because of the confusion in the criteria of what 
constitutes a true retrovaginal hernia. He points out the complications that may 
result from a failure in adequate diagnosis. The etiologic factors are also men- 
tioned. The treatment is surgical since pessaries do not alford any relief. Two 
avenues of approach are mentioned, the abdominal and the vaginal. In addition 
the author gives a case report of a true retrovaginal hernia which was successfully 
operated upon. 

William Berman 

Mattfeon, W, W.; Indication for Vaginal Hysterectomy in Treatment of Gyneco- 
logic Conditions, Northwest Med. 40: 11, 1941. 

Vaginal hysterectomy has a valuable place in gynecologic surgery as a pro- 
cedure offering many advantages in selected cases. Like any other operative pro- 
cedure, however, it has its indications and contraindications. Mattson cannot 
share the enthusiasm of the surgeon who extends its usefulness to all surgical con- 
ditions of the pelvic cavity to the exclusion of the abdominal route which in some 
cases certainly is superior and far safer in the average surgeon’s hands. When its 
use is limited to the correction of various stages of uterine prolapse of moderate- 
sized uterus in conjunction with reparative procedures of the pelvic outlet in women 
at the end of the childbearing period, the operation is safe, sound, and a boon to the 
patient and surgeon alike. Extended beyond this sphere, it may needlessly endanger 
the life of the patient as well as reflect discredit on the ability of the surgeon. 

J. P. Greensill 

Eendle-Short, Coralie: The Problem of Operation for Retroverted Uterus, Brit. 

M. J. 2: 649, 1941. 

The author reports her series of 120 patients in whom the round ligaments were 
shortened for the correction of uterine retroversion. 

A careful follow-up of these patients revealed that a perfect result, both 
anatomic and sj-mptomatic, was obtained in only 50 per cent of the cases. 

The author therefore suggests that a search for some other cause of the simip- 
toms be made, and that a pessary be tried before resorting to operation. 

In 19 patients writh sterility in whom no other cause than retroversion could be 
found, 11 subsequently became pregnant. 

Ered L. Adair and Raymond L. Toung 
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CHICAGO GYNECOLOGICAL SOCIETY 

MEETING OF MAECJI 20, 1942 

Tlie following papers were presented: 

Hydradenoma Vulvae. Dr. W. G. Danforth. (For original article, see page 
329.) 

Gynecologic Aspects of Adolescence. Dr. Goodrich C. Schauffler, Portland, Ore- 
gon (by invitation). 

An Instrument for Rupturing Fetal Membranes. Di-. Edwin .T. DoCosta. (For 
original article, sec page 3:1.').) 

MEETING OF AFIUL 17, 1942 

The following papers and ease reports were presented : 

The Importance of the Eh Factor in Transfusion Reactions. Drs. Edith L. 
Potter, Israel Davidson and Allen B. Crunden (by invitation). (For original 
article, see page 254.) 

The Treatment of Vaginitis. Drs. Edward Allen and Hugo C. Banin (by in- 
vitation). (For original article, see page 24C.) 

A Pelvic Abscess Due to Dipiodol. Dr. Edward L. Cornell. 

Fracture and Dislocation of Both Shoulders as a Result of an Eclamptic Seizure. 
Dr. Edward L. Cornell. (For original article, see page 354.) 

MEETING OF MAY 1.7, 1942 

The following paper."! were pre.=ented: 

Clinical and Physiologic Correlations of Uterine Contractions. Dr. Louis 
Iludolph. 

The Colostnim Intrademial Test for the Diagnosis of Pregnancy. Drs. Edward 
Allen (by invitation) and Lincoln B. DonabLon. (For original article .see mce 
20,S.) ' ‘ ‘ ^ 



360 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Frank lias no liesifation in stronfjly urging the iirol'essioii io employ tlic non- 
operative nietliorl which he has developed, a method whicli is amhulatory, which 
produces no scars, and W'hich, so far, has proved uniformly successful in establishing 
potentia coeundi and in restoring the self-respect and happiness of the afflicted in- 
dividuals. 

J. P. Geeenhim, 

Diaz, A. Eodriguez, and Anido, H.: Surgical Considerations in Ten Cases of Total 
Hysterectomy and Cholecystectomy, Eev. cubana de obst. y ginec. 3: 42, 1941. 
The authors report a series of 10 cases in which both operations were performed 
simultaneous^ under spinal anesthesia. The cases were unselected and prophy- 
lactic appendectomy wms also done. The morbidity was no greater than that in 
the authors’ 300 cases of total hy^sterectomy. The authors feel that as a whole 
there is less physical and psychic risk in performing both procedures at one opera- 
tion than in turn separate operations. 

R. J. Weissman 

Sunde, A.: Experiences Gained From Operations on Vesicovaginal Fistulas, Acta 
obst. et gynec. Scandinav. 21: 1, 1941. 

In operating on cases of vesicovaginal fistulas, Sunde occasionally employs 
the prone position. He prefers a suprapubic fistula to an indwelling catheter if the 
catheter lies in such a way that it may injure the sutures. The most important point 
in the after care in operations for vesicovaginal fistula is leaving the indwmlhng 
catheter in place for a sufficiently long time. Most vesical fistulas sliould be operated 
upon vaginally. 

J. P. Greeniiiei- 

Daneff, G.: A Method of Correction of Retroflexion and Hyperanteflexion of the 
Uterus, Zentralbl. f. Gynak. 64: 1462, 1940. 

With the patient in the knee-chest position, the author opens the posterior forni.v 
for the correction of hyperanteflexion or the anterior fornix for the correction of 
retroversion. A sufficiently large wedge of myometrium is excised at the most acute 
portion and the edges brought together with catgut, bringing the uterus into its 
proper positiofa. The operation is done under local anesthesia and the patient ma} 
be ambulatory. Accidental incisions into the cervical canal give the author no alarm 
and cause no trouble. Hegar dilators may be used later with impunity. No statistics 
are given but the author recommends the procedure for correction of sterility an 
severe dysmenorrhea. 

E. J. WEISSJtAN 


Items 


American Board of Obstetrics and Gynecology, Inc. 

The general oral and pathological examinations (Part II) for all candidate, 
w'ill be conducted at Pittsburgh, Pennsylvania, by the entire Board from We nes 
day, Alay 19, through Tuesday-, May 25, 1943. Tlie Hotel Schenley in Pittshurgi 
will be the headquarters for the Board, and formal notice of the exact 
each candidate’s examination will be sent him several weeks in advance o 
examination dates. Hotel reservations may' be made by writing direct to 

Hotel. . 

Candidates for reexamination in Part II must make written application 
Secretary' ’s Office not later than April 15, 1943. 
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Fallis, L. S.: Management of Postoperative Wound Separation, Surgery 9: 19S, 
1941. 

Fallis suggests that conservative nonoperative treatment be moi'e widely adopted 
for treating disrupted abdominal wounds. A review of all the cases of such wounds 
at the Henry Ford Hospital up to and including the year 1935 gives the mortalitj 
rate of 34 per cent; 70 per cent of the patients who died did so within twenty-four 
hours of being subjected to secondary closure. It seems that at least in certain cases 
the operation itself was a determining lethal factor. Therefore alternative methods 
of management should receive serious consideration. Since 1936, 27 cases of wound 
disruption have been treated ; they occurred among 4,153 laparotomies. The mor- 
tality rate was 37.3 per cent; but what is significant is the evidence in favor of non- 
operative treatment. Seven of the 16 patients whose wounds were resutured died, 
a mortality of 43 per cent, but only three of the 11 whose wounds were strapped with 
adhesive tape died, a mortality of 27.3 per cent. Henceforth the author states that 
secondary suture has gradual!}’ been abandoned until, in the last two years, all dis- 
rupted wounds occurring in the general surgical service of the Henry Ford Hospital 
have been treated by packing and adhesive strapping, with excellent results. 

J. P. Greenhill 

Frank, Eobert T.: Evolution of the Treatment for Absent Vagina, J. Alount Sinai 
Hosp. 7; 259, 1941. 

Absence of the vagina is a fairlj- common malformation found in otherwise per- 
fectly normal feminine individuals. The vulva appears entirely normal. On sepa- 
rating the labia, a dimple or small blind pouch in the region of the hymen, varying 
in depth from one-quarter to 3 cm., is usually found, although recently Frank en- 
countered a case where no depression was present. Rectal examination, as well as 
exploratory laparotomies, have shown that in almost every instance the uterus is 
represented by a small, solid, muscular rod with tubes and ovaries. The ovaries 
are usually normal, and corpora lutca have repeatedly been found. 

The author has encountered more than 30 of such individuals and of these, 12 
have been subjected to hormonal studies. 

In tliis group of over 30 females with absence of the vagina, the great majority 
showed normal feminine habitus. The sex urge in both tlic married and unmarried 
women of this group was definitely witliin normal range. 

The time for any intervention is preferably between eighteen and Uventy years. 
A number of patients had already planned to marry. 

Frank has always been impressed by the ease with which it was possible to sepa- 
rate rectum from urethra after incision of the hj-mcn and superficial f.-iscia. Those 
who have reported any operation for establishing an artificial vagina will have noted 
that the septum can be separated with two or three sweeps of the finger up to the 
peritoneal reflexion. 

In I'.Mo an individual presented herself in whom there wa.s a deep dimple, ap- 
parently the result of vigorous attempts at coitus. Anyone f.-itniliar with the Vase 
with which the septum between urethra and rectum in absence of the wapn.-i can be 
separatcil by the introduction of two fingers after (he hvmeneal membn.nes have been 
incised, must have been impressed by the resilience and softness of Ihecc ti^mes. This 
ha.l repeatedly impressed (ho author as encouraging. In this first case, therefore, 
die author had tlie patient introduec he.a^w glass tubes, first of small diameter, later 
increasingly larger, and to the anthor’.s surprise and gratification, within a few weeks 
n eatinl, seven and a half eentirocter.s in length, was developed. Since then eight 
iirt ler c.ascs ha\c been completed by this simple nonoperntivc, ambulatorr method of 
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Convulsions Following the Administration of Pituitary Extract 

To The Editor: 

Drs. Sullivan and Helferman have raised a most important point and one urgently 
requiring attention when they caution against the intravenous administration of 
postpituitary extract to toxemic women. In their observation reported in the 
October, 1942 issue of this Journal, the injection of 50 mg. ephedrine preceded the 
spinal anesthesia; one ampoule of ergometrine was given following the ’advent of 
sharp occipital headache in the wake of the administration of postpituitary extract. 
The blood pressure rose from 130/70 to 210/110. 

In a paper presented in 1932 at the Chicago Lying-in Hospital, evidence pointing 
to the controlling position of the pitressin principle in the pathogenesis of the 
late toxemia of pregnancy was carefully collected and analyzed. Clinical observa- 
tions and laboratory findings were correlated and fused to a single end. It was 
emphasized that, "the use of commercial preparations of postpituitary for the 
stimulation of uterine contractions during or after labor is contraindicated in 
pre-eclamptic and eclamptic conditions” (Am. J. Obst. & Gynec. 26: 311, 1933). 

Interest at present focuses on functional disturbances of the vascular tree as 
probably holding the key to the intriguing mystery of the mechanism underlying 
the syndrome termed late toxemia, with augmented responsiveness of the arterioles 
to the postpituitary principle as the final determinant in pre-eclampsia. As 
epitomized in two recent papers (Western J. Surg., Nov. 1941; Cincinnati J. Med-, 
May 1942), the constitutional alteration of the normal pregnant organism' as the 
result of the hyperplasia and associated overactivity of the endocrine chain, adrenal 
cortex, thyroid, pituitary, as well as the abundance in the blood of estrogenic and 
gonadotrophic hormones and certain split-products of proteins, serves to produce 
intrinsic vascular hypertonus and increased reactivity to pitressin. Storage m 
the normal placenta of significantly large quantities of acetylcholine as Nature s 
device designed to counterbalance these vascular abnormalities, was viewed as the 
focal point in safeguarding both the maternal and placental circulation. Disloca- 
tion of this equilibrium as the result of placental acetylcholine deficiency, figures 
as the fundamental argument in our new concept, radically different from current 
thought. Complete abandonment of the traditionally axiomatic idea of the elabo- 
ration in the placenta of “toxins” as the primary seat of the disorder, and of 
renal ischemia as a vital etiologic factor, signifies the radical departure. 

Eloquent evidence, in favor of the basic concept of placental deficiency as a 
strategically placed element in the pathogenesis of toxemia, has recently been 
adduced by the researches of Nixon and Wright, showing a significantly lower con- 
centration of vitamin B, in the toxemic placenta (Brit. M. J ., p- 604, 1942) , 
and of Nisino, revealing the absence of rdtamin C in eclampsia (Chemical Abstracts, 
35: 2187, 1941). 

I incline to the belief that tliis new concept represents a scientifically articulate 
explanation of all the anatomic, chemical, and clinical aspects of the disorder 
under consideration. Eegarding the observation of Sullivan and Hefferman, it 
should be borne in mind that the vasopressor effect of pituitary extract was 
intensified by the preceding use of ephedrine, while ergometrine to all appearances 
acted here as the precipitating factor in the causation of the convulsions, t le 
arterioles having been conditioned to any vasoconstrictor agent. In many liundrc 
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The Pittsburgh Obstetrical aud Gynecological Society will hold a subscription 
dinner meeting at the Hotel Schenley, on Saturday evening, May 22, 1943, at 
7:00 r.M. Visitors, here for the examinations, are cordially invited to make arrange- 
ments to attend. Eeservations may be made by writing to Dr. Joseph A. Hepp, 
Secretary of the Society, at 121 University Place, Pittsburgh, Pa. An interesting 
program is being provided. 

The Office of the Surgeon-General (U. S. Army) has issued instructions that men 
in Service, eligible for Board examinations, be encouraged to apply and that they 
may request orders to Detached Duty for the purpose of taking these examinations 
whenever possible. 

Candidates in Military or Naval Service are requested to keep the Secretary’s 
Office informed of any change in address. 

Deferment without time penalty under a waiver of our published regulations 
appljung to civilian candidates, will be granted if a candidate in Service finds it 
impossible to proceed with the examinations of the Board. Applications are now 
being received for the 1944 examinations. For further information and application 
blanks, address Dr. Paul Titus, Secretary, 1015 Highland Building, Pittsburgh (6), 
Pennsylvania. 


American Association of Obstetricians, Gynecologists and 
Abdominal Surgeons 


Rules Governing the Award of the Foundation Prize 


1. “The award which shall be known as ‘The Foundation Prize’ shall consist 
of $150.00.” 

2. “Eligible contestants shall include only (a) interns, residents, or graduate 
students in Obstetrics, Gynecology or Abdominal Surgery, and (b) physicians (with 
an M.D. degree) who are actively practicing or teaching Obstetrics, Gynecology or 
Abdominal Surgery.” 

3. “Manuscripts must be presented under a nom-de-plume, which shall in no 
way indicate the author’s identity, to the Secretary of the Association together 
with a sealed envelope bearing the nom-de-plumc and containing a card showing the 
name and address of the contestant.” 

4. “Manuscripts must be limited to 5,000 words, and must be typewritten in 
double-spacing on one side of the sheet. Ample margins should be provided. Illus- 
trations should be limited to such as are required for a clear exposition of the 
thesis. ’ ’ 

5. “The successful thesis shall become the property of the Association, but this 
provision shall in no way interfere with publication of the communication in the 
Journal of the Author’s choice. Unsuccessful contributions will be returned promptly 
to their authors. ’ ’ 


6. “Three copies of all manuscripts and illustrations entered in a given year 
must be in the hands of the Secretary before June 1st. ’ ’ 

7. ‘‘The award will be made at the Annual Greetings of the Association, at which 
time the successful contestant must appear in person to present his contribution 
as a part of the regular scientific program, in conformity with the rules of the 

Association. The successful contestant must meet all expenses incident to this 
presentation. ” 

vwa the Association shall annually appoint a Committee on 

Avvard, uhich un. er its own regulations shall determine the successful contestant 
and shall inform the Secretary of his name ami ad.lross at least two weeks before 
(he annual mooting. ” 


JaS. R. Blo.s.S, M.D., Secretary. 

41S Eleventh Street, Huntington, W. Va. 
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H oward ATWOOD kelly, Baltimore, Md., January 12, 1943, 
at the age of 84. Noted gynecologist, writer, author, and teacher. 
lAunder of the Kensington Hospital in Philadelphia and assistant pro- 
fessor of obstetrics at the University of Pennsylvania. Then joined the 
faculty of Johns Hopkins in Baltimore as professor of obstetrics and 
gynecology (1889-1899) and for the next twenty years as professor of 
g 3 ^^ecolog 3 ^ A pioneer in the use of radium for the treatment of cancer, 
he founded the Howard A. Kelly Hospital in Baltimore in 1892 with 
its store of five grams of the element. 

H ermann Johannes BOLDT, New York, N. Y., January 12, 
1943, at the age of 87, in St. Petersburg, Florida. Gynecologist. 
Born in Germany. He came to the United States in 1865, graduated 
from the New York Univei’sity Medical College in 1879 aiid from 1890 
to 1923 was professor of gynecology at the New York .Postgraduate 
Medical School. 


?,Gi 



CORRRSPOKDENGE 


363 


instances of intravenous administration of postpituitary extract for the treatment 
of uterine atony following expulsion of the placenta, I never observed generalized 
convulsions. Indeed, this procedure has saved the life of the parturient woman on 
innumerable occasions, as emphasized in a special article in this Journal, September, 
1938. In view of the recent interesting communication by Dr. James Young (J. 
Ohst. <5- Gynaec. Brii. Einp., June, 194-2), pointing to the histologic evidence of 
areas of placental disintegration in mild cases of toxemia, it would have been 
desirable to have the placenta of the case under consideration examined micro- 
scopically. The concept of a sustained balance between blood pressure raising 
and restraining principles in the pregnant organism may offer an explanation 
for the presence of subelinical forms of toxemia, attended with normal blood 
pressure but with potential damage to the placental storage of the active vaso- 
dilator. Viewed in this wa)’ the interesting case reported by the authors may 
fall in this category. 

In conclusion, may I sound a warning note against the use of ergometrine in 
toxemic women, bearing in mind the blood pressure raising effect of this drug. 
Gases on the brink of toxemia are on record in which no pituitary extract was 
given, but an alkaloid of ergot, followed by violent generalized convulsions. 

J. I. Hofbadek, M.D. 

Cincinnati, Ohio 

December 4, 1942. 


Vitamin 0 in Abortions Associated With. Blood Dyscrasia 

To the Editor: 

The article appearing under the heading “Correspondence” as a letter from 
Dr. Lyman Burnham in the November issue of the American Journal of Obstetrics 
AND Gynecology prompts me to report the results of a case treated with large 
doses of -vitamin C by mouth, as well as intravenously (100 mg. twice a week). 
This medication was given because of a previous six and one-half months’ mis- 
carriage (August, 1941), at which time bruised areas, typical of those seen in 
people lacking vitamin C, were noticed on the fetus in spite of the complete 
absence of trauma. It was also ascertained at that time that the father was Bh 
positive and the mother Bh negative. 

Notwithstanding vitamin C medication, as well as vitamin K administered botli by 
moutli and by intravenous injections, and intravenous injections of calcium glu- 
conate, this patient again miscarried at twenty-two weeks on Sept. 30, 1942, 

The intravenous route was chosen for the vitamin C medication as the patient 
had consumed large amounts of orange juice during her previous pregnancy, and 
it was assumed that she might not have absorbed this from lier intestinal tract. 

Another patient whose first pregnancy ended at six and one-half months and 
her second at six months had a tlurd pregnancy terminate last May at three months, 
notwithstanding intravenous -vitamin C medications, vitamin K and calcium 
gluconate, as described above, having been given during the tliird pregnancy. 

"nus therapy was used although iu a personal communication from Dr. Louis 
K. Diamond of the Children’s Hospital in Boston, he stated that he considered that 
vitamin C would he of little value in this pathologic pliysiologj'. ' 

In the first case mentioned above a 50 mg. pellet of progesterone was inserted 

a twentj'-one days (as soon as the Friedman was reported as positive), and another 
at four months. 


Westbury, N. Y. 
December 1, 1942, 


Egbert S. Millen, M.D. 
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Lee- Jones {Fundamentals of Good Healtld) estimates that one phy- 
sician, devoting 2,000 physician hours per year, could care for all the 
obstetrics in a community with a population of 7,332, with 23.56 preg- 
nancies per 1,000 general population. These writers state that this does 
not allow for anything other than the time actually spent with the pa- 
tient. They further estimate that 100 pregnancies will result in 86 de- 
liveries (83 live births and 3 stillbirths), while 14 will abort. Of the 86 
terminating in birth, the.y feel that the general practitioner can deliver 
all but nine, Avho require an obstetrician. 


Table I. From Lee- Jones’ Fundamentals of Good Health (in 1932) 




PER CENT OF ALL 
CASES REQUIRING 
MEDICAL CARE 

PER CENT OF ALL 
PHYSICIANS ’ 
HOURS 

Puerperal state 

2.52 


Female genitourinary 

1.71 


Total 

1 

4.23 



PHYSICIAN HOURS PER 
100,000 POPULATION. 
TIME ACTUALLY SPENT 

PHYSICIANS REQUIRED 


PER 100,000 

FOR 


WITH PATIENT 

population 

UNITED STATES 

Prenatal care 

8,611 

4.31% 

5,293 

Delivery and post- 
partum care 

18,660 

9.33% 

11,457 

Total 

27,271 

13.64% 

16,750 


Table I from Lee-Jones shows that 4.23 per cent of all patients are 
obstetric-gjmecologie and consume 16.61 per cent of the practitioner’s 
time. However, their estimate of the time actually spent with the pa- 
tient might be compared with the time needed for the management of 
an industry to sign a contract to supply’ a customer. The actual signing 
of the contract is insignificant as compared with the time and study 
needed in the preparation of the contract and all details appertaining 
thereto. They estimate that the time required for prenatal care will 
require of the physician 3.66 hours per patient, while delivery and post- 
partum care by the physician will require 7.92 hours per patient. While 
these figures represent only the estimated time actually spent with tlie 
patient, Avho 'will render the decision Avhen such split-second timing will 
require that such service be rendered? It would seem that such de- 
liveries Avould have to be made on a time schedule, and where and hov 
is the practitioner trained to make such decisions? 

The Associated Press in July, 1942, quoted figures from the Federal 
Procurement and Assignment Sendee showing that 89,862, or 51 pel 
cent, of the 176,200 physicians in the nation are listed as specialists. 
In 1930, there were 40,000 specialists, or about 30.5 per cent, among 
112,000 physicians. 

In the care of patients, it is taken for granted that every graduale 
is capable of doing general practice at the time of graduation; that he 
is competent to practice general medicine, pediatries, surgical diagnosis, 
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American Association of Obstetricians, Gynecologists and 

Abdominal Surgeons 

Fifty-Fifth Annual Meeting, September 10 to 12, 1942 
PRESIDENTIAL ADDRESS 


FACTORS INFLUENCING THE GEOGRAPHIC DISTRIBUTION 
OF THE OBSTETRICIAN-GYNECOLOGIST- 

Grandison D. Royston, M.D., St. Louis, Mo. 

O N THIS, the Fifty-Fifth Annual Meeting of our Association, we 
find the verj^ existence of the nation and eveiy one of our people 
gravely threatened. Regardless of the outcome of this struggle, it is 
evident that our lives will be changed radically in the future. As mem- 
bers of a thoughtful profession, we can, we must, we mil adjust our- 
selves to the needs of our countiy and of our people. 

Dr. Pahner Findley, a former pre.sident, suggested to me last year 
that the geographic distribution of the obstetrician-gynecologist might 
be of interest as the subject of inj’ address to you at tliis time. Althougli 
this subject seemed at first rather remotelj^ connected with medical edu- 
cation, it has proved otherwise. The growing tendency of the govern- 
ment to provide medical care, to wliich our profession has seemed some- 
what indifferent, indicates the importance of a more serious considera- 
tion of the problem. 

The Directory of Medical Specialists, in its last edition, published in 
1940, shows that although 11.3 per cent of the total population of the 
United States resides in cities witli a population under 5,000 as com- 
pared with 12.3 per cent residing in cities of over 1,000,000, the latter 
have nine to ten times the numlier of certified specialists. 

•Presidential address at the Fifty-Fifth .Annual Meeting: of the .American Associa- 
tion of Obstetricians, Gynocolofrists, and Abdominal Surgeons, Hot Springs, Va., 
September 10 to 12, 19-12. 


Note: The Editors accept no responsibility for the views and statements of 

authors as published in their “Original Comniunicalions.’’ 
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mailing list of the American Congress of Obstetrics and. Gynecology, 
and the Directory of the American Medical Association. 

It is recognized that all of those questioned do not limit their work, 
yet their various affiliations and connections with the sources from which 
the lists were compiled, indicate their interest in the specialty. It was 
felt that a direct expression from physicians actually doing this work 
throughout every state would be more illuminating than to investigate 
through educational groups. The latter have too often seemed less 
closely in touch with the realities faced by the practitioner. 

Almost two-thirds (1,405 of 2,156) of all communities questioned had 
a population of less than 10,000, thus denoting that our specialty oc- 
cupies an important part in the work of the practitioners residing there. 
Lee-Jones’ estimate is that 16.61 per cent of all physician hours are 
devoted, as follows: to puerperal state 14.05 per cent; to female genito- 
urinary diseases 2.56 per cent. 

The Committee on Graduate Medical Education of the American 
Medical Association gives the figures in 1936 for those physicians limit- 
ing their work or giving special attention to a specialty as follows: 
obstetrics 2,437; gynecology 1,169; obstetrics and gynecology 3,792; 
a total of 7,398. The figures here presented are an attempt to canvass 
all of this list and also all practitioners having interest in the specialty. 

The results of this study are shown in the following tables. Table II 
shows the number and population of each community questioned as well 
as the number of practitioners questioned. As might be expected, the 
larger communities were less numerous, and had the greater number of 
practitioners questioned. 


Table II 


REPRESENTED IN , 

QUESTIONNAIRE 



NO. 

AVITH POPULATION 

of: 


TOTAL 

UNDER 

10,000 

10,000- 

25,000 

25,000- 

50,000 

50,000- 

100,000 

100,000- 

200,000 

OA^EK 

200,000 

Communities 

2,156 

1,405 

395 

165 

95 

53 

43 

Practitioners I 

8,766 1 

1,631 

819 

672 1 

719 

S72 

' 4,053 


Table III shows that of the age group under 40, the greatest propor- 
tion were reared in communities with a population under 10,000, yet a 
smaller incidence than in the other two age groups (40-59, and those of 
60 years and older) . This may have been due to the fact that more of 
the 3 munger age group were reared in larger communities where manj" 
of them remained to practice. Manj'- of this group located in com- 
munities where they attended medical school or interned. 

Tables IV and V show the trend of more than half to practice in 
communities other than that in which thej' were_ reared. This change 
is mainlj' to larger communities. Forty-one and eight-tenths per cent of 
the men under 40, 54.7 per cent of those from 40 to 59, and 68.6 per cent 
of those of 60 and over, were reared in communities under 10,000 popula- 
tion. Hence, it is evident that the ma.jority of those in our specialty 
were reared in smaller communities. 
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minor surgery, and first aid in emergencies, and normal obstetrics, sub- 
jects stressed for tbe intern year. This is Yiishful thinldng when our 
medical schools now graduate men not yet safe practitioners of the 
branches mentioned, and who aspire to become specialists before they 
hare had this basic training. If the practitioner ivill avoid all meddle- 
some interference in obstetric eases and, if in any doubt as to what 
course to pursue, will do nothing, the end results will be generally good. 
The great majority of all difficulties encountered in obstetrics result 
from unwise interference. For this reason, it is the responsibility of 
medical schools to graduate only those fully competent to diagnose, 
discriminate, and treat properly such a large proportion of normal ob- 
stetric patients. 

The gjurecologic care of patients by the recent graduate of today is 
naturally influenced by his tmining in medical school, h'lost of this 
training is in the care of gross pathologic conditions and operative eases, 
hence the tendency to consider every patient an operative case. Too 
little time and thought are given to functional disturbances which the 
Committee on Medical Education states may be due to or aggravated by 
social and economic conditions. The judgment and management of 
gynecologic patients by the general surgeon or the general practitioner 
often lead to abortive and misdirected procedures for which no skill in 
technique will compensate. Many schools are wiselj’’ using their out- 
patient departments for such teaching, though too often the great weak- 
ness of the modern medical school is in its failure to utilize to the fullest 
extent the services of experienced clinicians for this purpose. The pres- 
ent-day graduate is more often a laboratory adherent than a close clin- 
ical observer. It is believed by many experienced practitioners that 
an out-patient service approximates closely conditions seen in private 
practice, yet in obstetrics the present tendency is to reduce the number 
of home deliveries, where the student and intern can learn to manage 
normal labor most readily. 

The incidence of operated patients applying in an out-patient gjnie- 
cologic service varies from 3 to 10 or 12 per cent. These figures might 
be improved, should every hospital require that a written diagnosis and 
proposed procedure be publicly displayed in the operating room prior 
to operation. Such a rule would prove highly beneficial in the in- 
terest of tlie patient, the diagnostic study by the operator, and the teacli- 
ing of interns and students. 

The material for this sUidy, an analysis of which I am presenting, is 
taken from questionnaires mailed to 8,766 physicians in 2,156 different 
locations. These practitioners either limited their work to, or mani- 
fested special interest in, this specialty. Tlie mailing list was obtained 
from compiling the mailing lists of all national, regional, and available 
special societies of obstetricians and/or gjmecologists, the Diplomates 
of the American Board of Obstetrics and Gyneeologj' through 1941, the 
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'rABLE VI 


1 

AGE 

GROUPS 

TOTALS 

NO. LIVING IN 
I.OCALITIES AVITH 

POPULATION SIMILAR 

TO PLACE REARED 

NO. MOVING TO 

LOCALITIES ’WITH 

POPULATION DIF- 
FERENT THAN 

PLACE REARED 


NO. ! 

% 

NO. 

% 

NO. 

% 

Under 40 yr. 

939 

;il.6 

493 

52.5 

446 

47.5 

40-59 yr. 

1,610 

54.3 


45.3 

880 

54.7 

60 yr. and over 

417 

14.1 

172 

41.2 

245 

58.8 

Totals 

2,966 1 

100.0 

1,395 

47.0 


53.0 


Tabee VII 


POPULATION 

GROUPINGS 

NO CHANGE IN LOCATION OR 
POPULATION STATUS 
(in per cent) 

MOVED TO COMMUNITY AVITII 
CHANGE IN POPULATION 
STATUS (in per CENT) 

UNDER 
40 YR. 

40 TO 

59 YR. 

OVER 

60 YR. 

UNDER 

40 YR. 

40 TO 

59 YR. 

OVER 

00 YR. 

Under 10,000 

9.5 

18.8 

37.8 

8.5 

3.7 

5.3 

10-25.000 

7.1 

6.0 


13.7 

10.2 

15.1 

25-50,000 

6.3 

5.2 


12.3 

13.2 

10.6 

50-100,000 

7.3 

6.9 


18.4 

12.3 

11.8 

100-200,000 

9,3 

10.1 

5.8 


16.0 

9.8 

Over 200,000 

60.5 

53.0 

41.9 

36.3 

45.6 

47.4 


% of total 


52.4 

12.3 

28.4 

56.0 

15.6 

Total 

No. 

493 

730 

172 

446 

880 

245 


No. in group 

1,395 

1,571 


Table VIII 



TOTALS 

AGE GROUPS (IN PER CENT) 

CHOICE OF PRESENT LOCATION AVAS 
INFLUENCED BY: 

NO. 

% OF 
TOTAL 

(2,966) 

UNDER 
40 YR. 

40 TO 59 
YR. 

OVER 60 
YR. 

Desirable hospitals 

1,492 


27.8 

57.8 

14.4 

Desirable professional connections 

1,281 

43.2 

29.5 

56.3 

14.2 

Home town 


36.8 

32.0 

56.6 

11.4 

De.sirable enidronment to rear 

934 

31.2 

26.1 


18.9 

family 

Location near relatives 



32.7 

53.2 

14.1 

Desirable teaching connection 


23.6 

31.8 

54.6 

13.6 

Opportunity to make monei- 

641 

21.6 

25.6 

53.5 

20.9 

Environment suitable to health 

373 

12.6 

21.2 

52.3 

26.5 

Desirable gi'oup practice 

229 

7.7 

33.1 


14.9 

Other reasons 

214 

7.2 

27.6 

53.8 

19.6 


Among the younger group, desirable group practice, location of near 
relatiA^es, and home town influenced the choice of present location, in 
the order named. Among the older group (60 and over), an environ- 
ment suitable to health, the opportunity to make monej^, and a desirable 
environment in which to rear a family Avere the most common factors 
influencing the choice of present location. 

Among all age groups, the opportunity to make money ranked sixth. 
Other reasons were a desirable place in Avliieh to live, climate, cultural 
attractions, recreational opportunities, etc., while three Avrote “to get 

aAA'ay from AAufe’s relatiA'es.” , . , i 

Tables IX, X, XI, and XII sIioav the factors indicated in the order 
of choice for making smaller communities more desirable locations. All 
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Tablk III. Age Groui’s Under Forty Years 


REARED IN COM- 
MUNITY MUTH 
POPULATION OP: 

TOTALS 

aiOVFJ) TO COMMUNITY WITH POPULATION OF 
(IN PER CENT) : 

NO. 

% OP 
TOTAL 

UNDER 

10,000 

■CTiTiCT 

■BraH 


50.000 

TO 

100.000 

100,000 

TO 

200,000 

OVER 

200,000 

Under 10,000 

186 

41.8 

0 

15.6 

feEOM 

21.5 

Kn 

39.2 

10-25,000 

79 

17.7 

13.9 

0 

12.8 

15.0 

RBH 

46.8 

25-50,000 

56 

12.6 

14.3 

8.9 

0 

25.0 


37.5 

50-100,000 

31 

7.0 

9.7 

16.1 

16.1 1 

0 

12.9 

45.2 

100-200,000 

28 

6.3 

14.3 

10.7 

Wmm 

7.1 

0 

00.7 

Over 200,000 

05 

14.6 

20.0 

24.6 

EM 

21.5 

12.3 

0 

Totals 

No. 

445 




SB 


j 



% 


100.0 

8.8 

13.0 

i 12.S 1 

18.4 

10.6 

36.4 


Table IV 


REARED IN COM- 1 
MUNITY WITH 
POPULATION op: 

TOTALS 

MOVED TO community WITH POPULATION OP 

(in per cent) : 

NO. 

% OP 
TOTAL 


10,000 

TO 

25,000 

iKiUKIIlIW 

«jKUjn| 

■tiiwiiim 

■ 

OtrEB 

200,000 

tinder 10,000 
10-25,000 

25-50,000 

50-100,000 

100-200,000 

Over 200,000 

481 

146 

71 

58 

54 

70 

54.7 

16.6 

8.0 

6.6 

6.1 

8.0 

0 

6.2 

5.6 

5.2 

11.0 

15.7 

13.1 

0 

11.3 

6.9 

1.8 

20.0 

12.4 

17.1 

0 

13.8 

16,7 

20.0 

13.5 
9.6 

16.9 

0 

7.4 

18.6 

14.3 
13.0 
16.9 

22.4 

0 

25.7 

46.6 
54.1 
49.3 

51.7 
63.0 

0 

Totals No. 

880 

■IH 


■■■ 





% 







14.9 

45.7 


Table V. Age Groups Over Sixty Years 


reared in com- 
munity WITH 
POPULATION OP: 


Under 10,000 
10-25,000 
25-50,000 
50-100,000 
100 - 200,000 
Over 2 00,000 
Totals 


No. 


TOTALS 


NO. 



% OF 
TOTAL 


68.6 

11.0 

9.0 

2.0 

3.7 

5.7 


100.0 


MOVED TO COMMUNITY V/ITH POPULATION Op’ 


UNDER 

10,000 


0 

18.5 

13.6 

20.0 

0 

28.6 


0.3 


10,000 

TO 

25,000 


18.4 
0 

13.6 

0 

0 

21.4 


15.1 


25.000 

TO 

50.000 


12.5 

11.1 

0 

0 

0 

14.3 


10.6 


50.000 
TO 

100.000 

100,000 

TO 

200,000 

OTOE 

200,000 

11.9 

8.9 

48.2 

11.1 

18.5 

40.7 

4.6 

4.6 

63.6 

0 

40.0 

40.0 

11.1 

0 

88.9 

28.6 

7.1 

0 




11.8 

9.8 

47.4 


^vho reiuainodirioealiS^Jn^^^^^^ ^hosc 

as well as the numlier who changed. which they were reared 

to tJie questionnaire.^^^Th4'^^sTgo-St?tS Pi’actitioners replying 
needs for trained obstetriciaS and ^ opportunities and 

populations ranging from 25,000 to 200000 communities with 

present 

replies, toUo.ea fle^iS pSSnaTSlftll.TS 
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able consultation in other branches. Where the choice of factors was in- 
dicated bj'- a cheek of several factors and was not enumerated, all factors 
checked were given equal importance in the tabulations. A desirable 
place in which to live or to rear a family, and desirable climate were 
also considered important factors, as well as desirable religious environ- 
ment, and by no means least was the expressed desire to locate where 
there are many physicians who will refer patients. 


Table XI. Age Groups Ov'er Sixty Years 



1 TOTALS 

1 ORDER OP CHOICE (IN PER CENT) 

FACTORS 

NO. 

% OF 
TOTAL 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Adequate hospital fa- 
cilities 

345 

16.9 

83.5 

10.1 

2.0 

2.6 

0.3 

0.9 

0.6 

0 

0 

Environment economi- 
cally able to support 
specialist 

272 

13.3 

62.5 

15.1 

11.7 

5.9 

2.2 

1.1 

1.5 

0 

0 

Congenial professional 
associations 

261 

12.8 

51.0 

6.1 

m 

8.4 

7.3 

11.5 

2.7 

2.7 

0 

Ample transportation 
facilities 

250 

H 

57.2 

18.0 

7.2 

5.2 



3.6 

■ 

0 

Accessibility to medical 
centers 

234 

11.5 

52.6 

m 

wm 

m 

6.0 

9.0 

8.5 

3.0 

0 

Proximity to good 
schools 

215 

10.5 


m 

6.5 

5.1 

8.0 

6.0 

6.5 

12.0 

0 

Public trained to coop- 
erate with specialist 

215 

10.5 

49.8 

7.4 

16.8 

14.4 



3.3 

2.3 

0 

Economic stability 

211 

10.3 

49.3 

7.6 

7.6 

10.0 

n 

EQ 

3.8 


0 

Other desirable factors 

40 

2.0 

67.5 

10.0 

5.0 

2.5 

2.5 

5.0 

2.5 

m 

0 

Total No. of choices in 
417 replies 










1 



Table XII. Pactors Indicated in Order of Choice for JIaking Smaller Com- 
munities More Desirable Locations (Totals, All Ages) 



1 TOTALS 


ORDER OF CHOICE (iN PER CENT) 


FACTORS 

NO. 

% OF 
TOTAL 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Adequate hospital fa- 
cilities 

2,412 

16.9 

72.6 

13.6 

7.4 

3.8 

1.5 

0.6 

0.4 

0.1 

0 

Environment econom- 
ically able to support 
specialist 


14.5 

48.5 

23.1 

14.0 

6.9 

3.1 

2.2 

1.5 

0.7 

0 

Public trained to coop- 
erate with specialist 

1,890 

13.2 

38.4 

16.4 

19.0 

11.1 

6.1 

4.7 

2.6 

1.7 

0 

Congenial professional 
associations 

1,769 

12.4 


H 

11.9 


12.3 

T1.7 

6.1 

2.8 

0 

Accessibility to medi- 
cal centers 

1,611 

11.3 



10.4 

11.3 

11.5 

11.3 

14.0 

5.1 

0.1 

Ample transportation 
facilities 


11.0 

31.6 

18.5 

12.7 

11.8 

9.4 

7.0 

5.9 

3.1 

0 

Economic stabilitj’ 

1,475 1 

10.3 

Bail 


14.6 

16.1 

nm 

IBlil 

6.1 

m 


Proximity to good 
schools 


8.9 

29.2 

1.9 

5.0 

6.4 

9.1 

10.0 

13.6 

24.0 

m 

Other desirable factors 

216 1 

1.5 

53.7 

5.1 

4.6 

0.5 

2.8 

2.8 



17.6 


Specially trained obstetricians and gjmecologists seem to obtain their 
patients largely from one of three sources: (1) referred by other phy- 
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TOTALS 


ORDER OF CHOICE (IN PER CENT) 


FACTORS 

NO. 

% OF 
TOTAL 

1 

2 

o 

O 

4 

5 

6 

7 

8 

9 

Adequate hospital fa- 
cilities 

719 

16.9 

60.1 

18.4 

11.0 

0.5 

2.2 

l.i 

0.'/ 

0 

0 

Euvitoumeut economi- 
cally able to support 
specialist 






■ 

3.3 


■ 

0.6 

0 

Public trained to co- 
operate Vfith special- 
ist 

638 

14.9 

38.7 

20.5 

i 

i 

1 

18.0 

lO.S 

4.9 

1 

1 

3.9 

i 

2.1 

! 

■ 

0 

Congenial professional 
associations 

538 

12.6 

26.6 

j 9.9 

12.6 

13.9 

1 15.6 

13.4 

1 5.6 

2.4 

0 

Accessibility to medi- 
cal centers 

459 ' 

10.7 ' 

23.3 



13.9 



17.V 

■ 

0.2 

Economic stability 

451 

10.6 

19.8 

10.6 

17.5 

16.9 

15.5 

11.5 

6.4 

1.6 

0.2 

Ample transportation 
facilities 

450 

10.5 

20.1 

H 

15.0 

14.9 

11.8 

9.3 

10.7 

4.7 

0 

Proximity to good 
schools 

330 

7.7 

16.1 

1.8 


m 

8.5 

12.4 

15.1 

33.6 

0.6 

Other desirable factors 

46 

■a 

39.1 

4.4 

6.5 

6.5 

2.2 

2.2 

4.3 

10.9 

23.9 

Total No. of choices 
in 939 replies 

4,272 

100.0 











Table X. Age Groups Forty to Fifty-Nine Years 



TOTALS 1 

ORDER OF CHOICE (IN PER CENT) 

FACTORS 

NO. 

% OF 
TOTAL 

1 

2 

3 

4 

5 

0 

7 

8 

9 

Adequate hospital fa- 
cilities 

1,348 

16.9 

76.1 

12.0 

■ 

■ 

1.5 

0.3 

0.3 

0.1 

0 

Environment econom- 
ically able to sup- 
port specialist 

1,166 

14.7 

46.4 

24.6 

14.0 

7.4 

3.2 

1.9 

1.7 

0.8 

I 0 

Public trained to coop- 
erate -with specialist 

1,037 

13.0 

35.8 

15.7 

20.1 

1 

|10.7 

1 

7.3 

5.6 

2.8 

1 

2.0 

0 

Congenial professional 
associations 

970 

12.2 

30.6 

6.9 

12.1 

17.6 

11.8 

10.8 

7.2 

3.0 

0 

Accessibility to medical 
centers 

918 ] 

11.6 

30.3 1 


10.8 

10.6 

12.4 

11.5 

13.6 

6.2 

0 

Ample transportation 
facilities 

881 

11.1 

30.2 

21.2 

13.1 

12.2 

9,3 

~7T 

1 

m 


0 

Economic stability 

813 


n 

8.1 

14.9 

17.2 

14.1 

10.6 


3.3 

H 

Proximity to good 
schools 

691 

8.7 

27.8 

■ 

5.2 

6.9 

9.S 

10.1 

15.1 

22.9 

■ 

Other desirable factors 

130 

1.6 

\m 

3.8 

3.8 

7.7 

3.1 

2.3 

1.6 

2.3 

20.8 

total jSfo, of choices in 
1,610 replies 

: 7,954 

100.0 











RoG gioiips agi'ee that fii-st, adequate hosxiital facilities must be avail- 
ame; and second the environment must be economicallv able to support 
a specialist,^ Avhile a public trained to cooperate with a specialist, con- 
genial associations and accessibility to medical centem, closely followed 
1 le older age group place ample transportation facilities fourth among 
conlplfr^®- emphasized in many of the private comments that 

imf associations^ are desired not alone for personal 

piotessioiidl contacts in obstetrics and gynecology, but also for avail- 
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tion. Such perfection in one individual rarely exists. The result has 
often been disillusionment and disappointments to all parties con- 
cerned. The rare individual with a truly creative mind and love for 
research should receive every facility for pursuing his investigations. In 
my opinion, he should receive the highest salary among his colleagues 
of similar rank in his institution. Too often his talent as an investigator 
is not well utilized, while his time is dissipated by too many hopeless 
demands of minor consequence. 

It is indeed a poor criticism that offers no suggestion for unprove- 
ment. It is probable that medical schools of the future will receive 
less endo'wment and in some instances may be forced to obtain govern- 
mental aid to exist. If such aid is to be forthcoming, medical schools 
must realize and really discharge their functions better if they are to 
justify the reasons for their existence. The present outlook for ade- 
quate financial support from private sources is doubtful, and the neces- 
sity of governmental aid may have to be considered. This aid is likely 
to depend upon the abilit.y of the medical schools to graduate an ade- 
quate supply of capable physicians for ample medical care to every 
community. The following suggestions are offered with this hope: 

1. The office of dean should receive sufficient salary to attract a 
capable executive and administrator, wlio will devote full time to the 
office. He should be thoroughly familiar with all that transpires in 
every department. He must insist that every departmental head or- 
ganize his department properly and work harmoniously with all other 
departments to the benefit of his institution and its products (students, 
alumni, research, etc.). He should interpret the medical school to the 
public. 

2. Departmental heads should be selected on the basis of their ability 
to excel in the branch they expect to teach. The basic science branches 
should be headed by men expert in such branches, while clinical depart- 
mental heads should be primarily expert clinicians and executives with 
full appreciation for research. They should see that every member 
of their departments makes some annual contribution. With few ex- 
ceptions, our specialty has been taught best by those who were primarily 
good clinicians. Perhaps less than 2 per cent of the student body is 
interested in, or capable of, developing into research investigators, and 
medical schools should be more cognizant of this fact in the interest of 
the more than 98 per cent of students Avho are being trained to treat 
sick people. 

3. In ^^ew of the vast field of medicine and the general recognition of 
the inability of any medical school to graduate in four years a man 
safe to practice medicine, thirteen states in this country and four 
Canadian schools (up to 1939) require a fifth year of intern.ship before 
graduation. On all sides may be found criticisms of the late age at 
which men in full possession of their faculties become fully active 
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sieians; (2) throEgli institutional connections; (3) referred by well- 
satisfied former patients. Althongli customs vary in different com- 
immities, in most instances the last source is easily the most depend- 
able and least likely to undergo changes. References from other phy- 
sicians are likely to be from one’s contemporaries, and when the ripe- 
ness of age and experience should be most desirable for the patient s 
welfare, often many of the contemporaries have died, ceased to prac- 
tice, etc. Institutional sources of supply may sometimes require too 
much political effort to maintain oneself. 

This inquiry has attempted to reach every practitioner in the United 
States listed as being interested or specializing in obstetrics and/or 
gyuecologjL The response of more than 33 per cent is encouraging as 
compared with the customary 25 per cent of responses reckoned bj'" 
statistical institutions. In addition to the replies tabulated, a number 
could not be used for reasons of being too incomplete, death of party 
addressed, illegibility, and one reply from West Virginia stating, “This 
is the silliest of all silly questionnaires I have ever seen ; it is not worth 
an answer.” All other responses were helpful and cooperative. 

Eight hundred and sixty-six, or more than 29 per cent of the replies 
brought additional voluntary information varying from a few words to 
letters of several pages. These voluntary comments suggest that the 
background, education, and preparation of the physician often may ex- 
ert a marked influence on his choice of location. Many replies state, 
“I attended medical school and located here; these are the reasons for 
my present location.” Another stated “after being regimented through 
medical school and hospital for nine or ten years, I felt the need of 
being told what to do, so remained where I could be directed.” An- 
other, aged 31, wrote, “I am afraid to get away from the place where 
everything has been planned for me.” Such statements raise the ques- 
tion as to whether the present medical school is developing in its grad- 
uates the proper initiative. Tlie general belief is that the function of 
the medical school is to train doctors to treat sick people. 

The Commission on Graduate Medical Education, consisting of twenty 
representative educators, was organized in 1937 and published its report 
in 1940. This report recognized that the stress and strain of modern 
society cause functional disturbances, often of social and economic origin, 
or aggravate them, that may mask or simulate organic disease. How 
much this is being taught to students today is debatable. This report 
advocates that the intern year should be used for training in general 
medicine, normal obstetrics, pediatrics, surgical diagnosis and first aid 
in emergencies, while surgical technique should be reserved for the res- 
idency. 

The modern medical school seems to have demanded of a departmental 
head: (1) the production of investigative work; (2) that he be an able 
teacher; (3) a capable clinician; (4) an executive; (5) have ability to 
satisfy the trustees, public, etc., and often raise money for his institu- 
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work into two and one-half or three calendar years is best suited for 
emergencies, since vacations are needed to prepare the student for the 
work ahead under normal conditions. 

3. Scholarships or loan funds should be made available for every 
needy student who shows unusual ability or interest in investigative 
woi’k. It must not be forgotten that clinical research, as emphasized by 
Heaney in commenting on Sampson’s work on endometriosis, is fully as 
important as chemical research. 

4. Every student, following four years’ Avork in medical school, shall 
sei’A^e two additional years of rotating internship including out-patient 
work in a hospital under the supervision of his medical school before 
graduation. This Avould necessitate closer affiliation betAveen the medical 
schools and the hospitals of their communities to their mutual advantage. 
This experience is as desirable for the medical school as it is for student 
or intex’n. It Avould make possible the gTaduation of better trained 
phj^sicians really competent to be safe general practitioners at an age 
not necessarily greater than that at AAdiich they noAv graduate Avithout an 
internship. Eesidencies and assistant residencies can be used to per- 
fect the training of the specialist. Such specialists AAmuld be better 
trained because of this compulsory tAvo-year rotating internship and 
externship that too fcAv of them noAv have. 

If the medical profession desires to proAude adequate medical care 
for all the people of this country, the suggestions just made offer a 
Avay to make a safe and competent general practitioner of every gradu- 
ate Avhen he receives his diploma. 

The results of the analj^sis of this questioiniaire indicate that Ave 
cannot hope to have an equitable geographical distribution of certified 
specialists in every community. HoAAmver, Ave can insure that every 
practitioner has received adequate training for safe obstetric and 
gjuiecologic care before graduation. Such universal training should 
qualify every graduate, AvhereA'er he locates, as an asset in our field. 

Let us hope that a sane and practical solution of our problem Avill keep 
our profession out of the realm of the politician and of political control. 
A Ixetter geographic distrilxution of better trained practitioners is es- 
sential to this end. 

I am indebted to my secretary, Miss Helen Scliroeder, for compiling and arrang- 
ing this mailing list as well as other helpful and laborious nwk. Classifying and 
tabulating the return replies was done with the help of my helpmate, Eunice ML 
Roj'ston. 

Reference 

1. Lee, Roger F., and Jones, Lewis AAL: The Fundamentals of Gootl Obstetric Care, 
’Chicligo, 19.33, University of Chicago Pre.ss. 
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riiembers oi: their communities. Professor H. 0. Sherman has pointed 
out that by the time a professional man has finished his schooling, about 
one-third of his life has passed; another third will be spent in proving 
to himself and to others what he is able to do, and in most eases not nn- 
til he is approximately fifty years old does he attain to a post of high 
responsibility and is given the fullest opportunities to do his woik. 

Professor H. C. Lehman has found that the majority of outstanding 
contributions by physicists, chemists, and inventors were made at 30 
to 34; years of age. His investigation convinced him that the prime of 
life occurred in adolescent or early adult life, and he concluded that 
the greatest mental productivity was on the average recorded at the age 
of thirty. 

The present-daj’' graduate from medical school is not now able to be- 
gin private practice until this late age. The undesirability of such pro- 
longed preparation has been sounded by President Lowell of Harvard 
University and President Butler of Columbia University, while President 
Hutchins of Chicago University feels that in many instances the col- 
legiate education should terminate at the end of two years. Dr. J. P. 
Simonds of Northwestern University in the June, 1940, issue of the 
Marqxiette Medical Revietv sounded a highly pertinent note when he 
stated that the general practitioner, of all of our citizens, can do more 
to save medicine from socialization than any other group. This threat 
looms much more ominously over us today than in 1940, yet it is doubt- 
ful if our medical schools are fully alive to this danger of political con- 
trol. 

The value of a college education prior to admission to medical school 
requires no argument. The results speak for themselves in all walks 
and professions. With no desire to lower standards, yet with an earnest 
hope to improve the training of medical graduates who should spend 
more of their time being trained in the work that they expect to do, 
I would like to see every student admitted to medical school only on 
the following basis : 

1. Individual selection, preferably after a personal interview by a 
personnel committee on admissions. Such committees could be ap- 
pointed by each medical school, and interview each applicant at stated 
times and places similar to specialty board examinations. The ap- 
plicants might be graded A, B, C, and the results pooled through a com- 
mon clearing house of all the schools. If possible, the college and the 
high school should collaborate with the medical school in the applicant’s 
preparation through the last two years of high school and the first two 
years of collegiate work. Some mistakes in admissions will always oc- 
cur, yet individual selection after a personal interview together with 
the applicant’s past record, should limit these errors. 

2. Applicants would be eligible for admission to medical school after 
two or more years of college work. The crowding of four years’ collegiate 
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here. On the days that the radium is not in the uterus the patient re- 
ceives x-ray therapy. 

The factors used in the production of the roentgen ray are 800 kilovolt 
maximum obtained from a double pulsating villard current, a load of 
10 milliamperes on the x-ray tube, which is rendered gas free bj^ oil 
vacuum pumps, a water-cooled tungsten target, a filter equivalent of 10 
milliamperes of copper, a focal skin distance of 70 or 86 cm., field sizes 
varying from 10 to 20 square cm., and a half value layer of 8.2 mm. 
of copper, corresponding to an average wave length of 0.028 or a 
minimum wave length of 0.0128 angstrom unit. The output of roentgens 
per minute measured Avith a thimble chamber is 36 roentgens Avithout 
and 44 roentgens with baekscatter. The dose attained at a depth of 10 
cm. measured in a bakelite phantom is 56 per cent of the surface intensity 
if the size of the entrance field is from 300 to 400 square cm. Whenever 
practicable the number of fields is tAAm, namely pubic and sacral. If the 
patients had an anteroposterior diameter of 23 cm. or more, three or four 
fields Avere used. The amount of radiation required to produce a toler- 
ance skin dose Avith 800 kilovolt roentgen rays is 4,000 roentgens if 
applied in ten fractions at fort 3 '--eight-hour intervals. If tAvo fields are 
used, the midpelvic dose is the same as that attained on the skin, or about 
4,OO0 roentgens, at the lateral bony pelvic AAmlls as Avell as in the mid- 
pelvis. The rate of recoverj^ of the tissues after each fractional dose has 
not been subtracted. The rate of recovery of the normal tissues in 
contradistinction to the abnormal ones is as yet not known. The dose 
attained Avithin the pelvis after tAventy-eight days Avas 4,000 roentgens, 
Avith baekscatter. 


Clinical Grouping 

The clinical grouping of Schmitz^® Avas used to classify these cases 
as to the extent of the disease. 

Clinical Group I . — The cancer is clearly localized. The groAvth not 
larger than 1 cm. in diameter may be said to be clearly localized. The 
uterus is freely movable. The form and consistency are normal. 

Clinical Group II . — The tumor is about 2 to 3 cm. in diameter. The 
uterus is freely movable. Palpation elicits an area of infiltration or 
nodulation in the Avails accompanied by a corresponding increase in size 
of the body. 

Clinical Group III. — The tumor iiiA'ades about one-half of the body. 
The size is pereeptiblj^ increased and irregular. The consistency is 
firmer than normal, especially Avitliin the planes of the groAAdh. Sub- 
serous nodes are felt plainly. The mobility of the uterus is decreased, 
the inguinal or liypogastric lymph nodes may be enlarged but ai-e 
moA'able. 

Clinical Group IV. — Comprises the totall}’- carcinomatous uterus Avitli 
invasion of the adjacent structures, especiallj’- the parametria and lymph 
nodes. There is fixation of the tumor mass and the metastases. Fixa- 
tion is ahvays characteristic of adAmnced and terminal cancers. 

Method of Studying the Removed Uteri 

At the time this rc])ort Avas in jn-cpai-ation there AA'cre aAmilable for 
detailed studv four of tlie five uteri, in Avhich after radiation no tumor 
could be found microscopically in routine sections. These four uteri 



THE EFFECT OF PE-EOPEE.ATIVE IRRADIATION ON 
ADENOCARCINOMA OF THE UTERUS- 

Herbert E. Schmitz, M.D., John F. Sheehan, M.D., and 
Janet Towne, M.D., Chicago, III. 

(From the Departments of Gynecology and Pathology of the Mercy ^ Mospital 
Institute of Badiation Therapy and Loyola University School of Medicine) 

tN 1935 a Y-shaped radium filter ivas described"® wliieb we feel was 
1 an improvement over tlie methods in vogue at this time."'®’ "® The 

equal intensity curves and the calculation of the radium dose in roentgens 
were given. Since this method was adopted in our clinic, t7 patients 
with adenocarcinoma of the uterine fundus have been admitted to our 
service. It was, therefore, considered of interest to study these cases to 
determine the effect of this tjqie of irradiation on the carcinoma and to 
compare those patients who were irradiated by what we considered an 
adequate dose with those inadequately treated according to our standard. 

Material Studied 

Of the 77 patients 11 were hysterectomized after various time intervals 
following irradiation treatment and the effect of the irradiation on the 
tumor and the uterus was studied. Five of these patients were con- 
sidered adequately treated according to our described technique and in 
none of these uteri was carcinoma found. The remaining 6 cases, inade- 
quately irradiated, in our opinion, all showed carcinoma. Twenty 
patients were irradiated but not hysterectomized. Ten of these had 
one or more curettages to determine the presence or absence of active 
disease. Again it was the finding that those cases treated according to 
our technique were most likely to be free of detectable carcinoma. A 
third group of 7 cases had been diagnosed as adenocarcinomas by other 
pathologists but we were unaWe to obtain tissue for grading or verifying 
the diagnosis. In each instance, however, the i*ef erring physician" was 
considered dependable. Five in this group had curettage following 
irradiation and one had a panhystereetomy. The remaining 39 eases 
were excluded from this study because they were hysterectomized and 
then irradiated. 


Technique of Adequate Irradiation 

All patients are curetted and the Y capsule containing 50 mg. of 
radium element in each arm is immediately inserted into the uterine 
cavity. The width of the uterine fundus has been detei-mined and the 
capsule opened as described in the original article. Alter 2,000 mg. hours 
the capsule is removed. On the eighth and sixteenth dash's this radium 
hose IS repealed. This gives a total radium dose of 6,000 rag hours. The 
'^^Qose curves and r. dose have been published and vill not be repeated 
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Table I. Summary op Cases Eeceiving Peeoperative Radiation Therapy 
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were sectioned longitudinally at right angles to the mneosal lining so that 
practically the entire lining of the eemdx and of the body of the ntom 
was included in blocks varying in thickness from 3 to 5 mim ine 
blocks in all of the four cases included the entire thiclcness of the wall 
of the cervix and of the wall of the body near the internal os. In two 
of the uteri, the entire thickness of the wall of the rest of the body was 
included in the appropriate blocks; in the other two, only the internal 
1.5 to 1.8 mm. of the myometrium' ivere included. The number of blocks 
obtained from any one of the uteri was not less than 27 nor more thm 35. 
One section was taken from the surface of each block; then each block 
was cut halfway through and another section taken. Since the original 
blocks were 3 to 5 mm. thick, the net result was sections of the lining of 
the uterus and of the adjacent tissues at 1.5 to 2.5 mm. intervals and the 
total number of microscope slides prepared from any one of these 4 
uteri not less than 54 nor more than 70. The tissues were stained with 
hematoxylin and eosin. For the purpose.s of this paper, oiir attention 
was centered on the exclusion, as far as possible, of any viable tumor 
in these uteri. An examination of the additional slides prepared from 
these uteri substantiated the impression gained from the study of the 
routine sections. No viable tumor was demonstrable. A more detailed 
report on the gross and microscopic findings in these uteri is being pre- 
pared. Onlj'" routine sections of uteri which showed carcinoma after 
irradiation were made. Similar studies have been made by Arneson,^ 
Donovan and Warren, •* and Healey and Brown, ^ but in each instance the 
dosage of radium was much less than in our series. Phaneuf^^ has shown 
that the minimum lethal dose for corpus cancer is from five to ten skin 
erythema units. 

Discussion 

Table I summarizes the five cases adequately treated in which no 
carcinoma was found in the removed uteri. Case 2 received but 2,000 
mg. hours of radium in the Y applicator. Further radium was not used 
because of the intense C 3 ^stitis and proctitis that developed. ^A^heneve^ 
the patient develops such a reaction, the dose of radium must be de- 
creased as permanent injury to the bladder or boivel may result. The 
vagina of these patients is tightly packed while the radium ie in place 
and the bladder kept empty with a retention catheter. An enema should 
be given routinely before inserting the applicator so as to keep the recto- 
sigmoid empty and as far aivaj^ from the uterus as possible. In this 
entire group of eases but one suffered a permanent injury due to the 
irradiation. This patient (Case 2, Table lY), before entering Mercy 
Hospital, received in a single dose 6,000 mg. hours of radium in a 
.straight two mm. capsule. Although living, she now has a rectouterine 
fistula. A capsule of radium left in one position for this single dosage 
will over-irradiate the tissues in direct contact ivith the capsule. Patient 
m Case 5 received but 3,000 mg. hours of radium at Mercy. She had had 
1,200 r. of 200 kilovolt x-ray to the skin immediately before admission, 
and again the reaction was too intense for further radium therapy The 
combined dose, however, was considered adequate. In each of the uteri 
studied, necrosis of the myometrium was demonstrated to variable 

eptis but not over 5 mm. The further radiation changes in the 
mjmmetrrnm have been studied and form the basis of another report 
table II svmimarizos the six cases inadequately treated in our opinion' 

Xli ' m ini': r" ‘"i?" r Pi'C-sent in the removed 

Men. Oi interest is the finding of radiation change in the tumor of 
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those eases treated with x-ra.y alone. This demonstrates that external 
irradiation is of value in the, treatment of the primary lesion as well as 
for its elfeet on the pelvic cellular tissues and lymphatics. The clinical 
grouping shows the eases to be almost equally divided into Groups II 
and III, and the pathologic grading is likewise evenly divided in Grades 
II and III. Three of the eases found free of disease Avere in clinical 
Group II and Grade II carcinomas. One Avas in Group III and Grade 
III. The onlj’ ease to die to date Avas also in Group III and a Grade III 
carcinoma. This patient (Case 1, Table II), remained free of sjmip- 
toms for three years. Then she receded a second course of high A^oltage 
x-ray therapy and Avas operated upon. Active disease Avas found 
throughout the myometrium, and the patient died three months after 
operation from metastases to the boAvel and liver. 

The 11 patients operated upon, after this extensive therapy, presented 
no increased technical difficulty in performing the surgery. There Avas 
no immediate surgical mortality, and only one patient Avas morbid, this 
being due to an acute e 3 ^stitis on the basis of the previous irradiation. 
At least three months should elapse betAveen the irradiation and the re- 
moval of the uterus. This permits reeoveiy of the tissues from the 
radiation effect and gives the patient an opportunity to recover from 
the anemia and Aveakness AAdiich result from this tjqAe of therapy. There 
is no need to fear the loss of valuable time in emplojdng this procedure, 
as mentioned by Ward.^’’ A carcinoma so extensivelj’’ irradiated if not 
destroyed Avill probablj^ be inactive for this period of time. 

Table III summarizes the 7 cases adequatelj’’ irradiated but not 
hj’-stereetomized. Four of these cases Avere curetted from one to three 
montlis after irradiation, and no malignant cells Avere found. Case 5, 
hoAvever, died one 3 "ear later of peritoneal metastases. This demonstrates 
that myometrial or Ij'^mphatic invasion maj' be present, and curettage 
Avould not detect its presence, an obserAmtion stressed by Seheffej'^ and 
Thudium.^^ There is ahvaj^s the possibility that a case may be more 
extensive than clinical findings indicate. Elton, in studying 50 removed 
uteri, concluded “that lysterectomj’^ is obA’iousty necessaiy for adequate 
evaluation of the factor of invasion. ’ ’ Whether removal of the uterus in 
this ease Aimuld have preA^ented progression of the tumor is speculation. 

Table IV groups the cases inadequatelj’’ treated in our opinion and not 
h.A^sterectomized. Three of the six patients aaAo Avere curetted still had 
active disease. This group of cases Avere mostty in clinical Group III, 
tAvo being in Group II, and one in Group IV. The survival periods 
definitelj^ demonstrate the value of palliatiA'^e irradiation in the inoperable 
group, Avhile the end results demonstrate that clinical Group I and II 
carcinomas carry the highest curability rate irrespective of the grade 
of carcinoma. 

Table V completes this group of 20 cases diagnosed at our clinic and 
irradiated but not operated. Cases 3 and 4 had adequate radium therapy' 
Imt no x-raj*. One patient in clinical Group II suinuA'^ed six years AA-hen 
she died of heart disease, AAdiile the other patient in Group II died three 
.A^ears later of carcinoma. The tAAm remaining patients received palliatiA^e 
irradiation onl 5 ^ 

Table VI shoAving the cases not A’erified patliologieall.A' at Merc^^ Hos- 
pital but referred b.A' dependable pliA'sicians as adenocarcinomas demon- 
strates that the patients treated AA'ith x-raA' and radium according to our 
technique have a higher surAUA-al rate. In Case 4, altliough no tissue 
could be obtained on curettage, the extension outside the uterus pro- 
gressed rapidlj*. 



Tabi,e II. Summary of Cases Receiving Peeoperative Radiation Therapy 
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Table III. Sumuary op Cases Radiated But Uterus Not Removed 
(Cases liaving adequate x-ray and radium) 



Grade II 4,000 r. x-ray midpelvis rettage 














Table VI. Gases Not Verified Pathologically at Mercy But Eefereed by Dependable Physicians as Adenocarcinomas 
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Discussion 

DR. HENRY L. DARNER, Washington, D. C. (By Invitation). — We liai’e not 
found it possible to divide these patients into the four clinical groups suggested by 
the authors. The size of the uterus, the presence of any variation in consistency 
of the wall of the fundus and the variable degrees or complete absence of 
parametrial invasion have been our principal classifying factors on examination. 

In our experience a tandem application, with a tube 6 cm. in length, containing 
100 mg. of radium, with a wall thickness of 1 mm. gold or platinum and rubber, 
permitted to remain in the uterus for fortj'-eight hours, has usually so modified 
adenocarcinoma of the fundus that it cannot be recognized macroscopicallj' or 
microscopically by the pathologist upon removal of the uterus, six weeks to three 
months after radiation. The usual exceptions are in cases where the primarj' site 
of the lesion is the apex of the fundus or where there is already myometrial or para- 
metrial invasion. 

Sterilization of epidermoid cancer of the cervix by external radiation requires 
from 10,000 to 18,000 r. directed over four to six ports in women under 150 pounds 
in weight. Above this weight external radiation is futile. Adenocarcinoma is, of 
course, much more resistant to radiation. Adequate irradiation of the fundus in the 
usual corpulent postmenopausal patient by external roentgen therapy is a most 
difficult problem and impossible in the average ease. 

The purpose of radiation therapy in the case which is amenable to hysterectomy 
is to sterilize the more radiosensitive elements of the tumor. Tliis has been accom- 
plished in our hands by intrauterine radium therapy mthout damage to the urinary 
bladder or intestines, either or both of which can be seriously affected bj' external 
roentgen therapy intensive enough to be theoretically and practically cancericidal 
to fundal malignancJ^ Fibrosclerosis of the rectum and sigmoid with attendant 
intractable diarrhea or more serious permanent injury and chronic irritative lesions 
of the bladder are frequent complications of intensive, external, roentgen therapy. 

We have not found the postradiation curettage reliable as an effective means 
of early recognition of recurrence or failure of radiation therapy. We have all had 
the experience of patients with no conceivable evidence of local residual or recurrent 
pathologj’^ whose first evidence of recurrence is massive remote metastases. 

The increased constitutional and local effects, at least in the overnourished in- 
dividual, which so frequently follow adequate, external radiation will probably lead to 
further controversy between those who favor preoperative therapy and those who do 
not. We reserve intensive, external radiation for tlie cases in which the original and 
postradiation study of the patient have definitely proved persistent parametrial 
involvement and made postradiation hysterectomy impossible. 

DR. LEWIS F. SMEAD, Toledo, Ohio. — I am in full accord with the recent trend 
toward more thorough preoperative radiation of adenocarcinoma of the uterus. All 
operable cases, ph}’sically fit to withstand surgery, should receive adequate pie- 
operative radiation b}' x-ray or radium or by both. The best results so far obtained 
have been secured by this method. One might make an occasional e.xception in an 
early case, histologically classified as in Grade I or II and treat it b}’ surgery 
alone or bj- surgery and postoperative radiation. Other exceptions might be made 
with operable cases classified as Grade lA^ or as embryonal types of carcinoma. 
It maj' be best to treat these cases by radiation alone. It is not well, however, to 
put too much faith in histologic classifications. 

One is reminded that this subject of radiation treatment is an ever changing 
one when one learns that the well-established method of preoperative radiation of 
carcinoma of the breast recently has been discontinued in some institutions, among 
them the Memorial Hospital in Now Y'ork. It has been discontinued because it 
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If we now group all the cases adequate^ treated according to our 
standard, they number 15 of the 38 cases. These cases will be followed • 
to determine their five-year curability rate. In the future all cases will 
be operated upon following the course of irradiation therapy as outlined. 
For, as Masson and Gregg^® have stated, “Whether pre-operative irradia- 
tion combined with operation gives better results than operation alone 
will require many years to prove.” 

Summary 

1. The technique is given for the treatment of carcinoma of the uterine 
fundus by combined x-ray and radium thei'apy, as employed at the Mercy 
Hospital Institute of Eadiation Therapy. 

2. A group of 77 proved eases of adenocarcinoma have been divided 
into those receiving preoperative and postoperative irradiation. The 
patients receiving preoperative radiation therapy are grouped clinically 
and graded microscopically. 

3. Eleven patients receiving preoperative irradiation were hj-steree- 
tomized. Five of the uteri adequately treated according to our method 
were free of carcinoma. Serial bloclis of four of these five uteri failed 
to reveal residual carcinoma. The remaining 6 patients considered as 
inadequately treated all had active carcinoma remaining in the uterus. 

4. The 27 remaining eases, irradiated but not hysterectomized, add 
further evidence as demonstrated by curettage or follow-up that adequate 
irradiation in clinical Group I or II carcinomas of the fundus has a 
definite value. 

5. Although we cannot advocate this treatment as a substitute for 
surgery in patients who are good surgical risks, we feel that our plan 
of preoperative irradiation should be carried on until sufficient case 
records are on hand to determine Avhether the five-year salvage is greater 
than in cases treated by surger 3 '- and postoperative irradiation. 
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Many reports are appearing in the literature at the present time of uteri studied 
after inadequate amounts of irradiation. Other investigators used from 2,000 to 
3,500 mg. hours of radium in the uterine cavity and removed the uterus before a 
two weeks’ interval. We know that the irradiation effect has not reached its 
maximum so quickly and therefore these .studies are valueless. I do not believe 
that delaying the operation is a factor in recurrence if the carcinoma is thorougldy 
irradiated. 

Eeplying to Dr. Calkin’s question, I believe earlier impressions of the sensitivity 
of adenocarcinoma came from the fact that we had so few adenocarcinomas of the 
cervix. It was, of course, the opinion of most gynecologists and pathologists that 
the adenocarcinomas were more resistant than the squamous cell carcinomas. I 
now believe, if we had the same number of cases it would be found that the relative 
resistance would be about the same. 

As to Dr. Pendleton’s question, I do not believe that irradiation causes any dis- 
turbance of the capillary bed. I encountered no difficulty in the surgery, and there 
was no immediate surgical mortality and only one case with fever. 


RADIUM THERAPY IN BENIGN UTERINE BLEEDING- 


A Study Based ou 350 Cases 


A. J. Rongy, M.D., AND A. D. Seley, M.D., New York, N. Y, 


T he clinical study and the analysis of the results obtained in this 
comparatively large series of cases differs measurably from the 
methods commonly employed in the evaluation of the efficiency of a 
therapeutic agent in the treatment of disease. Ordinarily studies of a 
large series of cases, emanating from clinics, represent the work of a 
number of surgeons in both private and ward patients. The symptoms, 
objective and subjective, are recorded by junior members of the staff. 
The selection of a given procedure represents tiie judgment of many 
surgeons or frequently a standardized method of treatment. The subse- 
quent history and final results are collated and tabulated bj^ members 
of the staff, who often do not have an intimate knowledge of the medical 
status of the patient from the inception to the termination of the treat- 
ment. 

This series of eases, covering a period of fourteen years, consists 
of private patients, who sought medical advice because they suffered 
from vaginal bleeding and associated symptoms. Each patient was 
first seen in the office. The medical history, the physical examination, 
the indication for the use of radium, the postoperative course, morbidity 
and complications, the subsequent history, and the final results were 
evaluated and carefully recorded on the history cards bj^ the senior 
author. 

The junior author tabulated all the facts from the records. The data 
obtained truly mirror the usefulness of and may serve as criteria for 


•Read at the Fifty-Fifth Annual Meeting of the American Association of Obste- 
tricians Gynecologists and Abdominal Surgeon.s, Hot Springs, Va.. September 10 to 1-, 
1942. 
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delayed the operation three or four months, and because it resulted in poor wound 
healing and other complications. I am fully aware that these same au s maj 
be found with preoperative radiation of carcinoma of the body of the uterus. 

The x-ray factors employed in the treatment of my cases of carcinoma of the 
uterus, and furnished me by my associates in the x-ray departnient, are a 400 kv. 
constant potential current operating a sealed x-ray tube at o milhamperes, a nltei 
equivalent of 3.0 mm. of copper, a focal skin distance of 65 cm., a field size of from 
250 to 400 square cm., and H.V.L. of 4.0 mm. of copper. The output is 35 r. without 
backscatter and 42 r. with backscatter. The depth dose at 10 cm. is nearly 50 per 
cent on fields above 250 square cm. Four pelvic ports are used of 250 square cm. or 
more in size. In a pelvis measuring 20 cm. in anteroposterior diameter the dose 
delivered to each port is about 2,800 r. or 11,200 r. total, measured with back- 
scatter. This delivers about 40 per cent to the midpelvis or 4,800 r. to the tumor 
area. About 360 r. with backscatter are delivered to one port each daj^ The dose 
is delivered in a total of 32 daily treatments. 

About two weeks after the last x-ray treatment the radium treatments are carried 
out. From 3,600 to 4,000 mg. hr. are given within the uterine cavity in multiple 
capsules filtered by 1.5 mm. platinum, and 1,600 to 2,000 mg. hr. with the same 
filtration plus 1 cm. of sponge rubber are applied against the cervix and vaginal 
vault. The latter is intended to take care of any malignancj’- in the cervix or vagina 
and to add to the general pelvic dose. The treatments are given rather slowly in two 
doses over a period of from eighty-nine to ninety-nine hours using only 80 mg. of 
radium element with heavy filtration. There is an interval of 24 hours between 
the two doses. The patients are usually ready for hysterectomy in from six to 
eight weeks after the last radium treatment. 

It is felt that this method of treatment should deliver an adequate dose to the 
uterus and pelvis. There has not been time to check over the reports on the uteri re- 
moved at operation, but most of them have shown no remaining carcinoma on 
routine gross and microscopic examination. I have not found that this amount of 
treatment has made the hysterectomy difficult or caused poor wound healing. 


DE. LEEOY A, CALKINS, Kansas City, Kan. — For a number of years we 
have proceeded on the general rule that an adenocarcinoma, whether of the body 
of the uterus or the cervix, required approximately twice the radiation dosage to be 
letlial as was required for a squamous cell carcinoma of the same size and location. 
Dr. Healy has recently cast doubt on this difference in susceptibility. I wonder 
whether Dr. Schmitz has gone far enough to be able to tell us the relative radio- 
sensitivity of the squamous cell carcinoma and the adenocarcinoma. 


DE. 6E0EGE F. PENDLETON, Kansas City, Mo. — Assuming that you have 
given proper intrauterine dosage and the proper roentgen crossfire through various 
ports are you not very much worried about the loss of the capillary bed in the 
parametrium after three months? 


DE. SCHMITZ (closing) .—It is admittedly very difficult to control the position 
of radium in the uterus. If you place capsules in series in a rubber tube and then 
pack them into the uterine cavity there is no way of telling whether they shift, nor 
can you determine the exact dosage you arc giving at any one point. That is’why 
the 1 applicator was adopted. We are giving from 7.5 to S erythema doses in the 
uterus, which we believe is necessary to destroy the average carcinoma. 

As to Dr. Sinead’s remark about preoperative x-ray irradiation, I believe that 
it las a (lefinilc place in the treatment of uterine earcinoina. I am not advocating 
this method of treatment for adenocarcinomas of the uterus, but I want to continue 
the study to eraluate this method so when forced to use irradiation on a poor opera- 
tive risk, we will know which method of irradiation will give the best results. 



392 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


of curing the symptoms but also as to the safety of the procedure. In 
the light of accumulated experience, to remove a uterus, ivith or without 
a fibroid, when a cure can be accomplished by a therapeutic agent, less 
dangerous and just as effective, seems not .to he a rational procedure. 
There certainly is no justification for subjecting a middle aged woman, 
who is suffering from idiopathic uterine bleeding, to a major surgical 
operation. 

We are convinced, as a result of this study, that radium is the only 
logical therapeutic agent in all cases of uterine bleeding not complicated 
by fibroids or malignancy, in women in whom childbearing is no longer 
a problem. Sixty-five patients in this series belong in that category and 
a complete cure was accomplished in all. 

Uterine Bleeding Associated With Fibroids 

This class of cases require greater clinical acumen correctly to 
decide as to the proper method of treatment. The size of the uterus, 
the location of the fibroids, the sensitivity of the tumor, the pain it in- 
duces, associated organic diseases, obesity, the operative risk, the sexual 
history of the patient, as ivell as the husband, should be taken into con- 
sideration before treatment is instituted. 

In this series of cases complete involution of tlie tumor took place in 
232 patients. These results definitely demonstrate the usefulness of 
radium in properly selected cases. 

Patients suffering from submucous, pedunculated, and bi'oad ligament 
fibroids, whether small or large, are never proper subjects for radium 
therapy. Necrosis and infection of submucous fibroids often follow 
radiation. When a tumor projects into the uterine cavity it is easily 
elicited by the curette; the uterine .surface is uneven, causing a zig- 
zagging of the curette in its up and downward movements. 

Radium is definitely contraindicated in all cases of uterine bleeding 
in patients who give a history of having a pehuc infection or in whom 
pelvic adhesions may be suspected because of a previous abdominal opera- 
tion. It sliould not be used in patients suffei'ing from fibroids when they 
cause much pain and tenderness. The pain is usually caused by trophic 
disturbance in tlie tumor, which is likely to be aggravated by the radia- 
tion. The bleeding may cease but the pain remains a troublesome and 
annoying symptom. 

Uterine Bleeding Associated With Essential Hypertension 

There is a prevailing opinion among clinicians that hypertension is a 
contraindication for and adds to the risk of an abdominal hysterectomy. 
Our experience differs in this respect. Patients suffering from essential 
hypertension, not accompanied by myocardial disease or obesity, hardly 
assume an immediate additional risk in undergoing a major pelvic 
operation. Convalescence is seldom complicated by the hypertension; 
furthermore they are less subject to emboli. However, the sudden in- 
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the application of radium in benign uterine bleeding. The conclusions 
arrived at represent an objective estimate of the effectiveness of radium 
for the control of bleeding in properlj'' selected cases. 

The symptoms that primarily impel these patients to seek medical 
advice are; (1) abnormal vaginal bleeding, (2) pain in the lower 
portion of the abdomen, and (3) pressure in the pelvic region. The 
cardinal symptom, however, is the profuse or irregular vaginal bleeding 
which may or may not be accompanied by pain or pressure, disturbed 
micturition, or other symptoms. The nature and complexity of the 
symptoms these patients present do not as a rule lend themselves to a 
standardized form of treatment. The pelvic findings, the marital and 
social status, the general constitution of the patient should form an all 
inclusive medical picture which would bespeak either for conservative 
or radical procedures for the control and cure of the symptoms. 

The pathology underlying the disturbed vascularization of the endome- 
trium requires further elaboration and clarification. Even microscopic 
study of the endometrial tissue often does not help to clarify the 
pathologic process, for in this series of cases a resting endometrium ivas 
found in 112, or 39.3 per cent, and a hyperplastic endometrium in 130, 
or 45.6 per cent, of the patients. Obviously it is difficult to explain 
bleeding in the presence of resting endometrium, or the existence of an 
endocrine imbalance without causing some changes in the endometrium. 
Furthermore, how does a simple curettage, which often cures the bleed- 
ing, correct an endocrine imbalance? These are puzzling problems to the 
clinician which require further investigation. 

It is superfluous to state that no treatment of any kind should be 
instituted in cases of uterine bleeding before a microscopic study is made 
of the endometrium. It may be mere coincidence that in twelve patients 
in this series corpus carcinoma was discovered only after the curettings 
were examined. In none of these patients was malignancy suspected nor 
liad they given symptoms which would warrant the diagnosis. 

The crux of the problem in the treatment of uterine bleeding with or 
without fibroids is : What type of case should have the offending organ 
removed or when should radium be used to control the sjnnptoms? 
Theoretically this should not be difficult for clinicians who are not de- 
limited in their approach to this problem by one particular method of 
treatment. 

The indications and contraindications for radium therapy in uterine 
filiroids, as enunciated by Ward," will prove satisfactory in the average 
case. However, one is perplexed by this statement that “surgery Is 
indicated in bleeding myomatous uteri as a general rule.” 

Though it is generally agreed that radium therapy is contraindicated 
when the uterus is enlarged to the size of more than a three months’ i)reg- 
nancy, actually there is no theoretical line of demarkation. Tlie clinical 
findings must be evaluated in each patient, not only from the standpoint 
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often aggravates the relaxation of the vaginal vault and not infre- 
quently leads to its complete eversion, a most troublesome complication 
and extremely difficult to repair. Again, vaginal hysterectomy without 
reconstruction of the pelvic floor is definitely an incomplete surgical pro- 
cedure. Until recently, for some reason, repair of the vaginal vault was 
seldom undertaken together with intrauterine radiation. It was believed 
that the healing power of the repaired structures Avould be affected by 
the rays. Clinical experience disproved this hypothesis. The healing 
process is not at all interfered with bj;- the presence of radium in the 
uterus. In this series 65 patients had plastic operations on the cervix 
and vaginal vault. In seven the interposition operation was performed. 
Neither the morbidity was increased nor was the stay in the hospital pro- 
longed. The application of radium in conjunction with repair of the 
vaginal vault in this group of patients proved more satisfactory than any 
other surgical procedure we had used heretofore in this class of cases. 
We believe it to be the method of choice and that it will in the future 
supplant other surgical procedures. Neither vaginal nor abdominal 
hysterectomy compares with it favorably. 

It is anomalous that radium therapy is extensively practiced by 
radiologists. They are neither technically trained to deal with surgical 
procedures nor have they the necessary knowledge to evaluate properly 
the clinical condition of the patient. The indications and contraindica- 
tions for curettage and radiation are gjmecologic problems; especially 
is this true of patients who require supplemental surgical procedures. 

We desire to emphasize briefly some of the more important items 
dealing with the management and results obtained in this series of cases. 

Dosage 

When we first instituted radium therapj^ in the treatment of these 
patients we varied the dosage from time to time and finally came to the 
conclusion that 1,800 me. hr. is the appropriate dose for women aged 
40 years or older. The ideal method is to insert 25 mg. in the uterus, to 
be left seventy-two hours, the patient thus receiving 1,800 me. hr. of 
radium. Nausea and radium burns are less likely to occur when a 
smaller dose of radium is used over a greater number of hours. 

Morbidity 

Occasionally the patient will complain of crampy pain in the lower 
portion of the abdomen induced by the foreign body in the uterus. In 
314, or 89 per cent of cases, there was no postoperative reaction. In- 
cluded in these are 50 patients avIio had supplemental repair of the 
vaginal vault. Thirty-six, or 10.3 per cent, including 15, patients, -who 
had vaginal plasties, -had miorbiditv .lasting ii’om -three to seven days. 
With the exception of one patient their stay in the hospital was not pro- 
longed. 
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duction of menopause is likel}^ to increase further the blood pressure. 
Therefore it is not advisable to use radium in these patients, because 
of its acute effect on ovarian function, but instead perform hysterectomy 
without removing the ovaries, so that the patient will have the benefit 
of some ovarian function for one or two years. 

A decision in favor of radium therapy often has to be made on the 
basis of the psychology underlying the sex life of the husband. Many of 
the husbands have reached a period of instability of their sexual powers; 
they are less disturbed mentally when they know that a cure can be 
accomplished without actually removing the genital structures, thus 
eliminating their apprehension that a woman who has the genital organs 
removed is no longer fit for sexual relationship. The average woman, 
too, welcomes a therapeutic measure Avhieli does not entail the removal 
of the uterus. She may display some anxiety about the cessation of 
menstruation, but she finds solace in the fact that her genital organs will 
remain intact. This is especially true of men and women who suffer 
from some imbalance of the nervous system. In this regard our experi- 
ence differs from that of Flynn,® wlio maintains that highly neurotic 
and oversexed individuals are not suitable patients for radiation 
therapy. On the contrary, it has been our observation that the neurotic 
patient takes more Idndh^ to a cure that can be accomplished by radium 
instead of hysterectomy. 

Patients nearing menopause, who suffer from polyps of the cervix, 
form a special group for radium therapy. Usually hyperplasia of the 
endometrium is associated with polypoid cervical growtlis. These patients 
seldom bleed profusely, but spot and stain irregularly. The removal of 
the polyp should be followed by curettage, especially if the pedicle is 
situated high in the cervical canal. The application of a small dose of 
radium in these eases will not only cure the spotting and staining but 
will prevent future polypoid formation. Tlie cessation of menstruation 
does not disturb these patients; on the contrary, they welcome it, for 
they no longer have to be anxious about pregnancy or resort to contra- 
ceptive measures. 

The immediate constitutional reaction of intrauterine radiation is 
also not fully understood. The nausea, mild and severe, the flushas that 
often develop within forty-eight hours after the insertion of radium, can 
be induced only through the blood and lymphatic streams. Flushes oc- 
cur because the estrogenic output is reduced. The degree of nausea 
usually depends upon the severity of the acidosis. How can thase 
disturbances take place so rapidly unless the body fluids are directly 
affected by the radium? 

Uterine Bleeding Associated With Pelvic Lacerations 

iMany patients who suffer from uterine bleeding require pelvic repair 
Abdominal hysterectomy, without repairing the lacerated structures. 
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interesting to note that not a single patient developed involutional 
melancholia during the menopausal period, though we have observed a 
number of such instances following hysterectomy and bilateral oophorec- 
tomy. 

Involution of the Fibroid Tumor 

In 232 patients, or 81.4 per cent, complete involution of the mass oc- 
curred, partial in 48, or 16.8 per cent. In a number of patients the 
uterus atrophied to a subnormal size. In the majority of eases hardly 
a trace of the fibroid could be elicited by clinical examination after 
eighteen months. Corscaden® observed “a complete disappearance of the 
mass in 55.8 per cent, in 28 per cent a reduction of 50 per cent or more, 
in 12.5 per cent a definite and important reduction.” 

Postradiation Pain 

Many patients complained of localized pain in the lower part of the 
abdomen or the groins during the involutional process of the fibroid. 
The pain diminished and gradual^ subsided when the fibroid had com- 
pletely or partly involuted. Clinically it is difficult to interpret the 
symptom of pain in the pelvic region in multiparous patients, and it is 
not easy to differentiate it from the specific pain induced by the involu- 
tion of the fibroid. However, if upon examination the uterus is found 
to be sensitive or a tender spot is elicited in the region of the fibroid, it 
is safe to assume that the local pain is caused by the circulatory disturb- 
ance Avithin the fibroid. 

Number of Periods Following Radiation 

In 197, or 56.3 per cent, the menstrual function disappeared immedi- 
ately. Sixty-eight, or 19.4 per cent, menstruated once. Eighty-five, or 
24.3 per cent, menstruated tAvo or three times. One patient at the age 
of fifty began to menstruate regularly after a complete cessation of 
menstruation induced by radium tAveWe years before. Another patient 
began to menstruate after an interA-^al of five years ; she became pregnant 
and aborted in the third month. 

Five patients, or 1.8 per cent, failed to respond to radium therapy. 
They continued to bleed irregularty and at times profusely. Hysterec- 
tomy finally Avas performed in four of the cases. Tavo patients required 
supplemental x-ray therapy, and in tAAm others radium therapy had to be 
repeated. One patient, Avho had tAA'o applications of radium, developed 
carcinoma of the cervix and body of the uterus fiA^e years later. We 
never observed a malignancy develop as a sequel to intrauterine radia- 
tion. In this respect our experience coincides AAuth that of "SV. Neill, Jr.® 

Conclusions 

1. Uterine bleeding can be cured by curettage and intrauterine 
insertion of radium in properly selected cases. 
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Leucorrhea 

There is no doubt that intrauterine radiation increases the cervical 
discharge temporarily in a considerable number of patients. The neci osis 
of the endometrium induced by the radium often forms a thick, slimy dis- 
charge, lasting about two or three weeks, and subsides as soon as the 
endometrial debris is completely eliminated. The discharge, however, is 
not more profuse than that induced by cauterization of the cervical 
canal performed preliminarily or in conjunction with supravaginal 
hysterectomy. 

Rectal Bleeding 

Three patients had periodic rectal bleeding, which lasted over a period 
of years. No lesion in the rectum or anus was discernible. It was not 
accompanied by pain. The patients experienced the same sensations 
which they usually had preceding their nonnai menstruation. ClinieaUy, 
it could only be interpreted as vicarious menstruation; though in one 
patient a proctologist was strongly suspicious of the development of 
an early malignancy in the upper portion of the rectum, the subsequent 
history of the periodicity of the bleeding confirmed the diagnosis of 
vicarious menstruation. 


Vesical Disturbance 

The severity of vesical symptoms in this series of cases was largely 
judged by the frequency of nocturnal micturition and how often the 
patient was awakened by the desire to urinate. Thirty-seven, or thirteen 
per cent, were definitely disturbed during day and night by the frequent 
desire to pass urine for many weeks following the operation. Some of 
these patients, however, had vaginal plastics and had to be catheterized 
for a number of days. In our experience, extreme vesical irritation 
following intrauterine radiation does not occur as frequently as is 
generally ascribed to it. 


Menopausal Symptoms 

Cessation of ovarian function, ivliether induced by radiation or 
castration, is sudden and therefore the menopausal symptoms are more 
acute. In the last analysis, the severity of the sjmiptoms in normal 
and artificial menopause largely depends upon the compensatory con- 
stitutional adjustment of the patient, klenopausal disturbances do not 
differ, whether induced by radiation or castration. The belief that 
radiation causes more pronounced .s.innptoms is erroneous and not coin 
firmed by careful clinical observation. Schriener^ and others have 
reached the same conclusion. Norris and Behney^ found that the meno- 
pausal symptoms following intrauterine radiation occur in onlv 59 per 
cent of the cases. In our scries. 49.7 per cent had no or only mild 
flushes, moderate in 40.G per cent, and severe in 3.7 per cent. It is 



398 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


4. Norris and Behnej-: Am. J. Obst. & Gynec. 32: 661, 1936. 

5. Corscaden, J. A.: Am. J. Obst. & Gynec. 22: 74, 1931. 

6. Neill, W., Jr.: J. A. M. A. 88: 1867, 1927. 

2 West 71st Street 


Discussion 

DR. RALPH D. CAMPBELL, Madison, Wis. — T here is no consensus of opinion 
as to radiation therapy in the treatment of uterine fibroids. The literature upon 
this subject is exhaustive, interesting and instructive, and indicates the greatest 
divergence of opinion as to the use of surgical methods and/or radiation therapy. 
Interestingly enough, in Europe radiation therapy takes precedence over surgery. 
In a symposium presented by the Chicago Gjuiecological Society upon this subject 
it was shown that leading ^necologists in that city were treating 95 per cent of 
all fibroids by surgery, leaving 5 per cent for radiation, which undoubtedly reflects 
the surgical tendency in the treatment of fibroids in this country. 

The foregoing statements make Dr. Rongy’s paper a most important one and 
certainly' challenges the time-honored surgical treatment of fibroids. In the United 
States Howard A. Kelly and Curtis F. Burnam have treated thousands of cases 
successfully by radiation therapy to the exclusion of surgery. 

Based upon a considerable experience, I can say that patients in, near, or past 
the menopause presenting large fibroids can be successfully treated by intrauterine 
radium. 

Dr. Rongy has enumerated the well-known contraindications to tlie use of radium, 
such as age, anemias, pelvic inflammatory disease, submucous and subserous fibroids, 
hypertension, etc. However, I wish to point out that extreme anemia is not a contra- 
indication to radiation, and this is especiallj- true of intrauterine applications. In 
addition, .the size of a tumor has been stressed by many observers as a contra- 
indication to radiation. However, it is not the size that counts but whether or not 
it presents signs of degeneration. 

I must re-emphasize that a diagnostic curettage is indicated in all cases to rule 
out intrguterine pathology and primarily carcinoma. 

The essayist recommends 1,800 me. hr. as the appropriate dosage continued over 
a period of three days, with which I cannot agree. Neither can I agree with his 
reasons for the extended dosage. It has been my practice to deliver a dose of 1,500 
me. hr. within the twenty-four-hour period with excellent results. My experience 
has shoivn a higher morbidity ivith the long continued dosage. 

Dr. Rongy ’s observations upon morbidity, leucorrhea, bladder disturbances, meno- 
pausal symptoms, tumor involution and the menses are what one would expect. 

It is interesting to note that the author has used radium placements at the time 
of plastic operations with excellent results, a procedure which I have been hesitant 
to do. It would seem to me that the procedure of choice would be a vaginal 
hysterectomy plus a complete repair. 

I wholeheartedly endorse the statement that curettage and radium therapy should 
be performed by the gj’necologist and not the radiologist. 

At the University of Wisconsin we have used roentgen ray therapy with excellent 
results in the suitable age group as a sole agent in the treatment of many fibroid 
cases, naturallj' making the proper exclusions and not paying too much attention to 
the size when the tumor shows no signs of degeneration. It is common practiee 
at the time of diagnostic curettage to decide upon a radium placement both from 
the standpoint of convenience to the operator .and economy to the patient. Such 
a procedure is debatable in making a decision between the use of intrauterine radium 
and deep roentgen therapy. Then, too, such complications as extensive intrauterine 
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2. In 285 patients, the bleeding was accompanied by fibroids ; in 65, 
no fibroids were present. 

3. The ai^erage dose reqnii'ed to induce artificial menopause is 1,800 
me. hr. A small dose of radium is preferable to a concentrated dose. 

4. Complete involution of the tumor took place in 81.4 per cent, 
partial involution in 16.8 per cent; not affected by the radium, 5 patients. 

5. It is not advisable to use radium in patients who suffer from 
essential hypertension and who have no other contraindication for 
operation. 

6. Eadium is contraindicated in cases in which the uterus is enlarged 
to more than fourteen weeks’ pregnancy. It should not be used when 
a submucous fibroid is suspected, nor is its use advisable in subperitoneal 
or broad ligament fibroids. 

7. It is dangerous to use radium in patients who give a history of 
having had a pelvic infection. 

8. The menopausal syndrome is not accentuated by radium. 

9. The leueorrheal discharge is increased for a period of six to seven 
weeks in a goodly number of cases. 

10. Sexual relationship is less likely to be disturbed following the 
use of radium. The libido is definitely not affected. 

11. Curettage and intrauterine radiation can be safely utilized in 
at least 35 per cent of patients suffeiing from uterine bleeding. It 
should replace abdominal hysterectomy in 25 per cent of cases and 
vaginal hysterectomy in 40 per cent. 

12. Curettage and radium therapy should be performed by gynecol- 
ogists, not by radiologists. 

The results obtained in this and other series of cases definitely show 
the advance made in the practice of gynecology. Broadly conceived, 
surgery is but an admission of the shortcomings of medical science. The 
greater the progress of the science of medicine, the less there will be 
need for surgical intervention. This is best illustrated by the therapeutic 
value of the recently discovered sulfa drugs. Operative procedures of 
the middle ear, mastoid, or empyema of the chest have been greatly 
reduced by their use. Similarly, intrauterine radiation, used in prop- 
erly indicated cases, will reduce the operative incidence in patients 
suffering from uterine bleeding, with or without fibroids, in about 35 per 
cent of cases. A therapeutic agent which will help to reduce the 
morbidity and mortality in any pathologic lesion must not be ignored 
and should be made a part of the medical armamentarium. 
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of the myoma in three groups, excluding the Negro group. The first is the observa- 
tion group, producing no demonstrable symptoms. They are simply kept under ob- 
servation, almost regardless of size, although by the time they reach a size of a 
four months’ pregnancy they do produce symptoms. The second is the younger 
women in the myomectomy group, in whom the childbearing factor is essential. The 
third group is the hj'sterectomj^ group comprising practically all the rest. 

Now we have had marked necrosis and one case of gangrene in a fibromyoma of 
about the size of a four months’ pregnancj’’, following about 2,000 me. hr. of ir- 
radiation. One was a disastrous case with the loss of the patient. 

I have not had experience with the minor dosage suggested, giving 350 to 400 
millieurie hours. I do not exactly see the rationality of this. 

DR. HERBERT E. SCHMITZ, Chicago, III. — ^In an analysis of some 760 cases 
reported from our clinic we too decided that 1,800 me. hr. was the ideal dose to 
cause a permanent cessation of the menses in a woman of menopausal age. If 
roentgen therapy or external irradiation is used, it takes 500 roentgens of x-raj' in 
the midpelvis to cause the same effect and wlien you refer your patient to the 
radiologist be sure to specify the dose, otherwise she may be under- or overirradiated. 

I feel that in infected cases it is very poor judgment to block the cervical canal. 
Tliat brings up the question of pelvic inflammatory disease. You remember Dr. 
Polak’s work on that subject and x-ray today is being employed routinelj' for in- 
flammatory disease. We have a routine rule on our service that if a patient with 
radium in the uterine cavity has a temperature rise to 100.4° F. the radium is im- 
mediately removed. Then external irradiation can be continued in small dosage until 
you have given the desired dose without fear of spreading the infection. 

The postoperative discharge following the use of radium lasts from six to eight 
weeks and has been so appropriately described as a “ meat juice ’ ’ discharge. It is 
very distressing to the patient and can be avoided if external irradiation is used in 
preference to radium. 

There is a general tendency at the present time to substitute vaginal hysterectomy 
for radiation therapy in the treatment of benign bleedings. The argument used is 
that these hyperplastic cases of endometritis are potentially cases of carcinoma of 
the endometrium. This has not been my observation, and though surgery may have 
a mortality rate of only 0.5 per cent, we have no mortality rate with irradiation. 
The period of hospitalization is mucli shorter when irradiation is used and the end 
result is just as satisfactory. 

DR. WILLARD R. COOKE, Galveston, Texas. — I have just noticed that I left 
out the most important group, and that is the abbreviation group, with tumors not 
larger than three and one-half months’ pregnancy, at least not past 35, in sub- 
mucous tumors associated with inflammatory disease and showing tendency to de- 
generation. That is probably the largest group we have. 

DR. RONGY (closing). — Many of the questions raised in the discussion are fully 
covered in the paper, which time did not permit me to read in its entirety. 

I do not wish to convej' tlie impression that I am especially interested in the treat- 
ment of uterine bleeding with radium. I am more interested in gjmecologic surgery, 
but these cases were selected from a large number of patients, who consulted me 
for uterine bleeding. I resorted to radium therapy only in patients who had con- 
traindications for a major surgical operation or when the fibroid was so small that 
there could be no doubt of a favorable result. 

I, too, was fearful of performing a plastic operation on the vaginal vault in con- 
junction with radiation. After I did one case and encountered no trouble, I fol- 
lowed this in all cases where such procedures were indicated. Sixty-five of these 
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necrosis, infection, and obstruction and pyometra occasionally encountered in intra- 
uterine therapy may more than offset the advantages of intrauterine radium over 

deep roentgen therapy. • .■ 

DR. WILLIAM H. VOGT, St. Louis, Mo.— Occasionally I use radium for uterine 
bleeding and the remarks to follow are not intended to condemn the procedure. 
My discussion is directed chiefly toward the contraindications for its use. 

We all recognize that one of the contraindications is submucous flbroids of the 
uterus. I do not know of any way -whereby one can be certain that such a condition 
exists or is absent, particularly if these tumors happen to be small. 

Another contraindication, which is always stressed, is pelvic inflammatory disease. 
If we use radium in the presence of pelvic inflammation we are likely to set up an 
acute process, and perhaps even a severe peritonitis. We have all operated upon 
patients for fibroids and then, to our surprise, encountered pelvic inflammatory dis- 
ease, which we had not suspected before the operation. Because my sense of touch 
in gynecologic practice does not seem to be developed to that degree that I can 
always say that there is or is not an inflammatory disease of the adnexa present, I 
hesitate to use radium more frequently in the treatment of so-called benign uterine 
bleeding or in small fibroids. When I do use it I still do so with some fear and 
trepidation. 


DR. JAMES E. KING, Buffalo, N. Y.— I believe that the question of irradia- 
tion in benign disease of the uterus, or simple bleeding, should be divided into three 
sections: first, the hyperplasias; second, the fibroids which may be so treated; and, 
finally, the endometrial atrophy that gives rise to very slight bleeding and which 
creates a suspicion of malignancy. 

So far as hyperplasia is concerned, we frequently see these cases in young 
women, with the exception of a few, and I think it is very wrong to do anything 
to castrate them. Therefore, I have always given small doses, perhaps not more 
than 400 millicurie hours, and usually 350. It is surprising hoiv that will fre- 
quently afford several years of comparatively normal menstruation. 

So far as fibroids are concerned, I never treat one larger than a three months’ 
pregnancy with radium. And there again, in the bleeding occurring during the 
childbearing life of the woman, we are handicapped by fear of giving a large dose 
which might cause castration. According to my figures on tlie cases I reported a 
number of years ago there were approximately 25 per cent of my own patients that 
came back to me requiring a hysterectomy. How many in my series there were 
that were done by others I do not know, but that is not a very large percentage and 
I think it bears out the fact that radium is helpful in many of these fibroid uteri. 

Another thing that I find divergent from Dr. Rongy’s finding was the occur- 
rence of hyperplasia in connection rvith these fibroids. In mj' series it occurred in 
about 70 per cent of all these fibroids. Of course, the uterus was always curetted 
and the pathologist is responsible for the report of about 70 to 75 per cent having 
hyperplasia. Therefore, when we say that the bleeding is caused by the fibroid I 
think that is, in the main, wrong. I think it is because these cases have a hyper- 
plasia associated with the fibroid, and we ti-eat the hj-perplasia with the fibroid the 
same as we would were the fibroid not present. 


dr. MILLARD R. COOKE, Galveston, Tex^is.— In our work we have to divide 
our fibroid cases into two racial groups, the Negroe.s and the whites. In the first 
le have a typo of fibroniyoma wliich appears early in life, is. almost always multiple, 
Zlu multiplication of fl.e nodules and with a ■tremendous 

Nm-tl '■ 1 women we have about the same conditions that you liave in the 

’.1 r of inflaminntorv dis- 

luci MC lave to take into account when considering irradiation. M'e think 
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W ITH the large number of natural and sjmthetie estrogen products 
now available commercially, there is pressing need for objective 
evidence of their comparative value. Attempts to fulfill this need 
through laboratory experiments upon spayed animals and clinical 
studies based upon the relief of menopausal symptoms have, for the 
most part, yielded evidence of onlj’^ relative value. Variations in species 
susceptibility^'® to estrogens have produced a confusing array of bi- 
ologic standards. Similarly, the variable and often purely psychogenic 
factors^ which characterize climacteric complaints have led to interpreta- 
tions which Frank® once described as dependent “about equally on the 
impressions of the physician and of the patient.” Since materials for 
clinical use must logically be based upon human requirements and re- 
sponses, the need for objective human yardsticks to take the place of 
clinically useless biologic standards and questionable appraisals based on 
symptomatic relief, is evident. 

The introduction of tiie vaginal smear method for studying estrogenic 
response by Papanicolaou®’ ' is an important contribution which, partially 
at least, provides the means for an objective clinical approach to this 
problem. A new adaptation of Papanicolaou's procedure was recently 
presented in a preliminary report® of the iodine vapor method of stain- 
ing vaginal smears for glycogen. Further personal experience® and an 
independent study bj”" Willson and Goforth’® have substantiated the use- 
fulness of this simple test for appraising estrogen responses. A more 
detailed description of this new technique, an account of its application 
in an investigation of vaginal glycogen in the menopause, and a study 
of estrogen responses to various commercial preparations are presented 
in this report. 


The Iodine Vapor Method 

The basis of this test, namely the presence of glycogen in the normal 
vaginal epithelium and its dependence upon estrogenic activity, is well 

•Presented, bv invitation, at tlie Fifty- Fifth Annual Moetinpr of *>'« 
sociation of Obstetricians, Gynecologists and Abdominal Surgeon.s, Hot .'^pring.s. va.. 
Sept. 10 to 12. 1942. 
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patients had plastic operations. The Itealing was not interfered with, nor was the 
convalescence delayed, and the results on the whole Avere good. I belieA’e it is an 
ideal method to follow in. patients who sutfer from uterine bleeding and require 
vaginal repair. 

I truly belieA’e that Ave haA-e failed to take into consideration the psychologic at- 
titude of both husband and wife in the treatment of these patients. I knoAv of 
many marital tragedies resulting from the removal of the uterus and ovaries. Often 
the husband’s attitude to his castrated wife undergoes a change AAdien he is in- 
formed that one or more of the genital organs have been removed. Their sex life is 
definitely influenced by it, and it is therefore necessary in certain tjqpes of patients 
to conserve the organs and not remove them. 

With the exception of one case, I never encountered intrauterine necrosis, infec- 
tion or pyometra as a result of intrauterine radiation. If the indications are properly 
set the chances are these complications are not likely to occur. 

Somehow, I still cannot agree Avith Dr. Campbell tliat large fibroids should be 
treated by intrauterine radiation. HoAA'ever, he is correct in stating that “generally 
speaking it is not the size of the tumor that counts, but whether or not it presents 
signs of degeneration.’’ 

The question raised by Dr. Vogt in connection AA’ith submucous fibroids is per- 
tinent. I do, howcA'er, believe that submucous fibroids can be easily detected by the 
curette and that radium should never be used Avhen submucous fibroids are suspected. 

Our experience Avith hyperplasia of the endometrium in connection with uterine 
fibroids differs materially from that of Dr. King, who found this condition in 70 
per cent of all his patients. This is also true of his statement that 25 per cent of 
his patients later required hysterectomy. Of the 350 cases we had only five failures, 
upon whom hysterectomy had to be performed. 

I fully agree with Dr. Cooke that once infection either in the parametrium or in 
the genital organs is suspected, no form of radiation should be utilized. 

I was glad to hear Dr. Schmitz state that he considered 1,800 me. hr. the proper 
dose in this group of cases. I agree Avitli him in his condemnation of vaginal hys- 
terectomy as a treatment for benign uterine bleeding, instead of radiation therapy, 
especially AA’hen many of these patients require repair of the vaginal vault. ’ 
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are located in the central portion of the cells. Varying numbers of 
smaller and more rounded epithelial cells taking a deep brown color are 
also found with some degree of regularity. In contrast to the idiophilie 
bro^vn cells, a large number of nongtycogenie, unstained or lightly stained 
lemon-yellow cells of irregular size and shape and with poody defined 
borders, make up the balance of the picture. Variations in the pro- 
portion of iodophilic and non-iodophilie cells have been observed during 
various phases of the normal cycle, although an exact relationship has 
not as yet been determined. The greatest number of deeply stained 
iodophilic cells has been observed during the follicular phase. 

2. Glycogen Deficiency (Glycopenia ). — Smears from women during 
various stages of the menopause as well as from children prior to puberty 
are distinguishable macroseopieally by the absence of the rich brovm 
color of the stained smear. Such slides have a lemon-yellow, buff, brown- 
ish-yellow, or light brown appearance, depending upon the degree of 
glycogen poverty. In extreme grades of vaginal atrophy, as in veiy 
young children, or in advanced stages of the menopause, smears consist 
almost entirely of amorphous cellular debris and varying numbers of 
jmllow squamous cells; small round cells (“deep cells”) are also present. 
In less advanced stages of ovarian hypofunetion (as in earlier phases 
of the menopause and in prepubeseent children) glycogen deficiency is 
discernible by the presence of mottled cells, i.e., cells containing small, 
irregularly distributed brown deposits at the cell margins and in the 
cytoplasm. The brown color rarely involves the entire ceU as in sexual 
maturity. The few cells which stain diffusely are smaller than normal 
and stain less intensely than in high estrogen states. Unstained, irregu- 
larly shaped cells, typical of the superficial layer, are also present in 
abundance. In early stages of the menopause, smears indistinguishable 
from the normal are observed frequently. 

Grading of Smears 

The following system of grading, based on glycogen content and intra- 
cellular distribution, is proposed for classifying smears stained by the 
iodine vapor technique. A somewhat similar scheme, based on the pro- 
portions of iodophilic and noniodophilic cells, was employed by Willson 
and Goforth.* 

Grade I . — Complete glycopenia. Smears of this type contain only 
small yellow cells of varying sizes and shapes and large amounts of 
amorphous cellular debris. In extreme degrees there is marked paucity 
of epithelial elements (Pig. 1). 

Grade II . — This grade is marked by a greater abundance of epithelial 
elements than Grade I. Iodine vapor staining depicts gtycogen in ir- 
regular brown deposits at the cell margins or scattered irregularly 
throughout the cytoplasm (“mottled cells”). Diffusely stained brovm 
cells, usually of the small round variety (“deep cells”) may also be 
pi’esent in small numbers. jMan 3 ’- glycopenic j^ellow cells are also pres- 
ent (Pig. 2). 

Grade III . — further increase in cell numbers is evident in this grade 
as compared to the preceding. The cells are larger and more regular. 
The diffusely stained cytoplasm, has a light broAvn color. Noniodophilic 
3 ’ellow cells are also present in abundance (Pig. 3). 

» +, only an occasional glycog’en-containing- cell. 

+ +, less than one-third of the cells contain glycogren. 

+ + + from one-third to two-thirds of the cells contain glycogen. 

+ + + +, more than two-thirds of the cells contain glycogen. 
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established.'' The staining technique, moreover, is based upon a specific 
color reaction resulting from the well-known affinity between iodine and 
o-lycogen i The simplicity of the staining technique, compared to the 
time-consuming and technically difficult procedures of Papanicolaou and 
Schorr, and its lack of dependence upon microscopic skill in identifying 
the bizarre and varied cytologic forms in vaginal smears, render this 
method suitable both for clinical investigation and office practice. 


Technique 

1. Preparation of Smears . — A cotton applicator is inserted into the 
vagina and twirled lightly (one complete rotation) against the vaginal 
wall. The cotton end of the applicator is then rolled lengthwise over the 
surface of a clean glass slide. By rolling, rather than rubbing, a urn- 
formly thin film of cells, with minimal clumping and cell distortion, 
results. The film dries almost immediately and may be stained at once. 

2. Staining of Smears. Staining is accomplished simply by laying 
the slide, face down, over a shallow dish containing LugoPs solution. 
Iodine vapors which arise insensibly from the solution suffice to stain 
the glycogen-containing cells in two or three minutes. Microscopic ex- 
amination may be carried out immediately. Although stains made in 
this manner fade in twenty-four to forty-eight hours, re-staining by the 
same method may be carried out repeatedly if subsequent examinations 
are desired. (A recent survey of smears made more than one year ago 
showed the same intensity of staining observed in original examina- 
tions.) 

Microscopic Appearance 

1. Normal Glycogen Content . — ^Vaginal smears from women with 
normal glycogen content axe recognizable even macroscopically by the 
deep brown color of the stained slide. The microscopic picture shows a 
preponderance of large, fiat, polygonal cells with rich brown cytoplasm. 
The unstained nuclei, recognizable as small, round, translucent bodies. 


•The high glycogen content of the normal vagina during sexual maturity, its ab- 
sence or diminution in menopausal and juvenile atrophy, and its close relationship to 
vaginal acidity have long been recognized. The dependence of normal glycogen values 
upon ovarian function and the ability of estrogen tlierapy to restore these values in 
the atrophic and glycopenic vaginal mucosa, have been conclusively demonstrated as 
a result of many investigations, notably those of Lewis,”- “ Cruikshank and Shar- 
man,“ Davis,’*. “ Adair and Hesseltine,'' Cotte, Mileff and Meyer,” and McLaren.’* 
These studies were based upon histologic examinations of tissues obtained post 
mortem and by biopsy and stained for glycogen by the usual histochemical methods. 
Herrnberger and Horstmann’" by staining vaginal smears of children with Best’s car- 
mine method, were able to demonstrate an increase in intracellular glycogen follow- 
ing the oral administration of estradiol benzoate. A good summary of the literature 
pertaining to vaginal glycogen is contained in their publication. 

tThe well-known affinity between iodine and glycogen has long been employed in 
histologic methods (Langhans, 1890). Merkel“ recommended dilute Lugol’s solution 
as a means of detecting vaginal epithelial cells in medicolegal investigations He 
described the chocolate-brown or terra cotta color of the glycogen-rich vaginal cells 
which differentiates them from epithelial elements from other parts of the body. 
Schroeder, Hinrichs and Kessler” confirmed Merkel's description in their studies of 
vaginal glycogen as related to bacterial flora and vaginal acidity. Both Merkel and 
Schroeder noted variations in glycogen content as well as occasional complete absence, 
in instances of "vaginitis.” Mathes,” according to Schroeder, utilized iodine in crude 
colorimetric determinations of vaginal glycogen by irrigating the vagina with Pregj’l’s 
smuHon. Schroeder. Hinrichs and Kessler attempted more accurate colorimetric 
studies by comparing the color reactions obtained (from the addition of one drop of 
Lugols solution to a given quantity of dilvxtcd vaginal secretion) with a color chart 
^presenting reactions to specific amounts of pure glycogen in solution. Krumm” and 
Balmer” advocated the use of Schiller’s iodine test for carcinoma (which depends 
upon the absence of glycogen in areas suspected of malignancy) as a means of 
determining the "absence of the follicular secretion.” 

Tiie iodine vapor method was a chance discovery while invc.stigating the possibili- 
ties of Merkel's tecliniqiie in determinations of estrogen states from vaginal smears. 
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Table II. Age Distribution of Glycogen Grades in Artificial Menopause and 
Natural Menopause op Known Duration 


Age 

NATURAL MENOPAUSE (21) 

1 ARTIFICIAL MENOPAUSE 

(22) 

grade 

I 

GRADE 

II 

GRADE 

ni 

GRADE 1 
IV 

GRADE 1 
I 

GRADE 

II 

GRADE 

III 

GRADE 

n’ 

75 

2 








70 

1 

1 





1 


65 

2 




1 




60 

1 

2 

2 






55 

1 1 

2 

1 




1 


50 



2 



4 



45 

1 

1 




3 

1 


40 



2 


2 

6 

1 


35 






1 

1 

1 

i 

30 





1 

1 



Total 

8 

6 

7 


4 

15 

3 


Per cent 

38.0 

28.7 

33.3 


18.1 

68.1 

13.6 



Table III. Distribution of Grades According to Duration of Menopause 


YEARS OF 
MENOPAUSE 

NATURAL menopause 

ARTIFICIAL 

menopause 

1 

ii 

III 

IV 

I 

II 

III 

IV 

35-40 

2 








30-35 

2 








25-30 

1 








20-25 

1 ' 

1 







15-20 

1 

1 

1 



1 



10-15 


2 



1 

3 



5-10 

1 

2 

3 


1 

3 

1 


1- 5 



3 


2 

8 

2 


Total 

8 

6 

7 


4 

15 

3 


Per cent 

38 

29.7 

33.3 


18.2 

68.2 

13.6 



Table I shows the distribution of the four glycogen grades according 
to age in 108 women with natural menopause. Table II compared the 
grade distributions (according to age) in the 22 women with artificial 
menopause to the 21 subjects with natural menopause of known duration. 
Table III compares the distribution of tlie four grades according to 
years of duration in natural and artificial menopause. 

Discussion 

Analysis of the data presented in Tables I to III shows that glycogen 
in variable amounts is found in all age groujis of menopausal women 
regardless of whether the climacteric was spontaneous or induced. Com- 
plete absence of all traces (Grade I) was noted in 21.5 per cent of the en- 
tire series of 130 patients, including both natural and artificially in- 
duced menopause (108 patients in Table I plus 22 with artificial meno- 
pause in Table II). Advanced glj^copenia, but with minimal traces of 
gtyeogen (Grade II) was pi-esent in 48.4 per cent of the^combined series; 
moderate deficiency, or, from the other point of view, moderate estrogen 
stimulation, as shovn in Grade III, was present in 27.6 per cent. Evi- 
dence of apparent estrogen sufficiency, as indicated bj’ Grade IV smears, 
was present in 3 patients (2.3 per cent), aged 57, 63, and 71 yeans, re- 
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Grade 77.— This grade is easily recognized by the presence, almost 
exclusively, of large, flat, deeply stained brown iodophilic cells, present 
singly or in large clumps. This grade represents maximal estrogenic 
effect and corresponds to the smear of the normal proliferative or follicu- 
lar phase (Fig. 4) . 

The Vaginal Glycogen Index of Estrogenic Activity in the 

Menopause 

Studies of the menopausal state within recent years have repeatedly 
indicated that cessation of the menses is not accompanied abruptly by 
a disappearance of estrogens. Continued elaboration by the ovaries or 
other endocrine organs, such as the adrenals, or the action of estrus- 
inducing agents derived from extrinsic sources (food), have been sug- 
gested as reasons for postmenopausal persistence of estrogens in the 
blood and urine, postelimaeterie endometrial hyperplasia,-® normal 
vaginal smear pictures, and varying amounts of vaginal glyeogen’^®’ 
after the natural and artificial menopause. According to Salmon and 
Prank,^® only 40 per cent of postmenopausal smears gave negative evi- 
dence of estrogenic function. McLaren ’s study^® showed normal smears 
in 78 per cent and led to the conclusion, also reached by Bennett and 
TeLinde,®® that vaginal smears have no value as' guides to estrogenic 
therapy as claimed by Papanicolaou and Schorr.'' 

To determine whether smears stained for glycogen by the iodine vapor 
method gave similar evidence of residual estrogenic activity, studies 
were made of 130 postmenopausal women with chronic, nonfebrile dis- 
eases and ranging in age from 33 to 97 years. With the exception of 22 
(16.9 per cent) whose menopause had been induced by irradiation or 
surgical castration, the remaining 108 entered the climacteric spon- 
taneously. Of the latter, 21 were able to give reliable information as to 
the last date of menstruation. Vaginal smears, after iodine vapor stain- 
ing, were graded according to the system described above. The results 
are summarized in Tables I to III. 

Table I. Distribution of Glycogen Grades in Naturaii Menopause According to 

Age in 108 Women 
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While the absence of glycogen in the vaginal epithelium is generally 
accepted as evidence of estrogenic deficiency, the possible effects of con- 
comitant disease, constitutional defect, or local disorders preventing the 
mobilization of glycogen by estrogens must also be recognized. The 
findings of earlier writers^^'^^ .tliat glycogen poverty is frequently associ- 
ated with tuberculosis, chlorosis, hyperthyroidism, asthenic habitus, and 
infantilism is augmented clinically by the well-lmown association of 
menstrual disorders^® and vaginitis®® in women with debilitating con- 
ditions. Sharp and Mack®" have similarly shown a frequent association 
of hemopoietic phenomena and endocrine disorders in women. The 
general assumption in most clinical discussions of these relationships is 
that ovarian function (i.e., estrogen elaboration) is suppressed by the 
concomitant disease. The fact, however, that purely local infections of 
the vagina (such as Trichomonas vaginalis vaginitis) are often associated 
with glycogen poverty in the presence of normal menstrual function, 
suggests the presence of local or general “antihormonal” factors, rather 
than primary ovarian failure, as causes of estrogen deficiency and 
glycopenia in certain instances. 

This explanation was strongly suggested by our observation that 
vaginal glycopenia in sexually mature tuberculous women was present 
onlj'’ during the febrile and rapidly deteriorating phases of the disease. 
When the disease was arrested or stationary, normal glycogen values were 
consistently present. Women with normal glycogen smears at the onset 
of the disease frequently became completely glycopenic in the terminal, 
highly febrile stagesi Our investigations® with estrone administrations 
to menopausal tuberculous' women, furthermore, showed progressive 
diminution of vaginal glj^cogen response as the patient’s clinical status 
deteriorated. This decline was invariably accompanied by fever. One 
patient (a surgical castrate), ivith rapidly progressive generalized 
tuberculosis, remained completely refractory to large doses of estrone 
administered orally as well as parenterally over a period of five weeks. 
Daily vaginal smears and post-mortem histologic examination of the 
vaginal mucosa revealed complete lack of glycogen. Another patient, 
studied at intervals over a period of nine months, was remarkably 
“estrogen sensitive” until the last month when, during the terminal 
febrile phase of her disease, she showed progressive loss of response to 
identical doses. Herrnberger and Horstmann similarly noted abrupt 
cessation of glycogen response to the administration of estradiol ben- 
zoate with the development of intercurrent pneumonia in a previously 
estrogen sensitive child. Our observations and those of Herrnberger 
and Horstmann^® indicate that some toxic factor, such as fever, may 
prevent the metabolic activity of estrogen or actually cause its destruc- 
tion. This interpretation, rather tlian that of ovarian inhibition, would 
seem to offer an explanation of the occurrence of amenorrhea and vaginal 
glycopenia in some wasting diseases. 
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spectively, who had entered the menopause spontaneously. Glycopenia, 
indicative of advanced or complete astrogen deficmicij (Grades I and 
II) was thus present in approximately TO per cent, whereas evidence of 
moderate and approximately normal vaginal stimulation (Grades III 
and IV) was present in 30 per cent. The discrepancy between these 
findings and those indicated by Salmon and Frank and by McLaren, 
seems to indicate that the glycogen index may be a more sensitive in- 
dicator of estrogenic activity than cell morphology. Willson and Go- 
forth’s study also shoived that glycogen increase preceded change in 
cell types in their investigations of the effects of stilbestrol on the vag- 
inal mucosa, as determined by the iodine vapor technique. 

Table II shows a similar proportion in the group of women with 
natural menopause of known duration : Moderate stimulation, 33.3 per 
cent; estrogen deficiency, 66.6 per cent. The group with artificially 
induced climacteric, on the other hand, showed moderate estrogen stimu- 
lation in only 13.6 per cent and advanced and complete glycopenia in 
86.2 per cent. While the series is too small to admit sweeping conclusions, 
there is apparent evidence to indicate that postmenopausal estrogen 
stimulation, which normally persists for some time after the natural 
menopause, is reduced by castration. This would seem to show that 
the ovary is the chief source of estrogen elaboration after the menopause. 
Possible extraovarian sources of estrogen are indicated by the per- 
sistence of moderate stimulation in 13.6 per cent. 

The probable primary importance of the ovary as the source of post- 
menopausal estrogen stimulation is shown (Table III) also by the fact 
that Grade III reactions were observed as late as twenty years after the 
natural menopause, Avhereas the same degree of estrogen stimulation was 
present no longer than ten years after castration. 

Further studies with larger series of castrates and ivomen ivith natural 
menopause of ImoAiTi duration are necessary to provide precise data. 
The simplicity of the iodine vapor technique makes it suitable for such 
studies in institutions ivhere appropriate material is aimilable. 

Glycopenia in Vaginitis and Febrile Conditions 

While Adair and Hesseltine'® noted increases in vaginal glycogen 
following the local administration of lactose in senile vaginitis and 
vaginal trichomoniasis, the recent study of Willson and Goforth indi- 
cates that excess of ingested carbohydrate does not influence the glycogen 
content of women with postmenopausal glycopenic vaginal atrophia The 
promptness, hoivever, with ivhich Willson and Goforth ivere able to 
induce glycogen increases by the administration of estrogen, regardless 
of carbohydrate intake and often before changes in cell morphology could 
be recognized by tlie Schorr tcehnique,^! is further evidence that the 
glycogen index is a sensitive indicator of estrogenic activity. 
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this level for eight days. Return to pre-treatment grades occurred at 
approximately the same time (twenty-one days). 

(b) Estrone by Oral and Vaginal Routes (Fig. 5, B, G, D ). — Two sub- 
jects (M. P., aged 44 years; M. T., aged 66 years) received a total of 9.0 
and 15.0 mg. of crystalline estrone, respectively, in 6 and 10 daily oral 
doses of 1.5 mg. each. Vaginal gljmogen responses were closely similar. 
Maximal effects (Grade IV) were obtained in each instance on the 
seventh dajL This effect was maintained eight days following the 
smaller (9.0 mg.) and fifteen daj'^s after the larger (15.0 mg.) amount. 


Parenteral 10 

lmq.X3in8days 

G.M.Aqe72 


Rtrenteral bQm 

2 mq.X 3 in 8 diw 

B.V.AqeSI 


Oral 9.0 mq. 
1.5mq.<lailyX6 
M.p.Aqe 44 

Oral 15.0 mq 
O.Smq.dailyXIO 
M,TAq6 66 


Oral 13.5 mq. 
0.5mq.<laiWZ7 
M.N. Aqe55 


CRVSTALLINE ESTRONE.' ORAL, VAGINAL, PARENTERAL ROUTES 
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Fie. 5. 


Two subjects (M. S., aged fifty-eight years; M. N., aged 55 years) 
were given 0.5 mg. of crystalline estrone orally for twentj'-seven and 
thirty days, respectively. Tlie corresponding curves again showed strik- 
ing similarity. Sustained maximal effects (Grade IV) were ^obtained 
in each instance on the eleventh day and were maintained throughout 
the course of treatment with only minor fluctuations. Return to the 
pre-treatment grades became evident four daj's after cessation of treat- 
ment. 

Two subjects (51. T., aged 66 years; D. S., aged 70 years) were each 
given 15.0 mg. of ciystalline estrone in 10 equal daily doses (1.5 mg. 
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From the evidence cited above, it ivould appear that successful le- 
placement therapy with estrogens should not be expected in febrile 
states. Moreover, it seems possible that many instances of nonspecific 
vaginitis may have their origins in glycogen poverty and consequent 
lowered resistance to ordinary bacterial invaders as a result not onlj’’ of 
primary ovarian deficiency, but also of febi’ile states or local agents which 
counteract estrogenic functions. Finally, the importance of eliminating 
subjects with febrile conditions and vaginitis, when utilizing the vaginal 
glycogen index in assay studies, must be emphasized. 


The Vaginal Glycogen Index as a Basis for Human Assay 

The lack of vaginal atrophy as well as glycopenia in the early, symp- 
tom-producing phases of the menopause in most women, indicates the 
limited clinical value of vaginal smear methods as guides to symptomatic 
treatment. The sensitivity of the vagina to small amounts of estrogen, 
however, and the ease with which the vaginal gljmogen response can be 
visualized by the iodine vapor technique, suggest the usefulness of this 
method of approach in controlling therapy of senile and juvenile vag- 
initis as well as in determinations of the relative potencies of various 
commercial estrogens as judged by their effect upon menopausal women 
with advanced glycopenic vaginal atrophy. Applications of this pro- 
cedure in studies of oral, parenteral and vaginal administrations of 
estrone, as well as of stilbestrol, have already been reported.®- 

The present study includes: (a) Determinations of estrone responses 
with amounts commonly employed in parenteral therapy ; (b) compari- 
sons of reactions to identical amounts ,of estrone administered by the oral 
and vaginal routes; (c) comparisons of glycogen responses to identical 
amounts of estrone, e.striol, alpha-estradiol, diethyl-stilbestrol, sodium 
estrone sulphate, and estrone-estriol mixture when given by the oral 
route.^ 


(a) Estrone hij Injection (Fig. 5, A). — Two postmenopausal subjects 
(G. M,, aged 72 years; B. V., aged 81 years) received 3.0 and 6.0 mg. of 
crystalline estrone, respectively, given in three equal injections at four- 
day intervals. The smaller amount was administered in three injections 
of 1.0 mg. crystalline estrone dissolved in oil (10,000 i.e.) ; the larger 
amount was given in three injections of 2.0 mg. of crystalline estrone in 
aqueous suspension. The resulting vaginal glycogen responses (as de- 
termined from daily vaginal smears), when plotted graphically, give 
practically identical curves. The smaller dose (3.0 mg.) produced a 
maximal reaction (Grade IV) on the eleventh day after the onset of 
treatment and maintained this effect for five days. The larger amount 
(b.t) iiig .) produced its maximal response on the tenth day and sustained 


‘The estroKen preparations employed in this study were supplied as follows- 
Estron^ estriol. estrone-estriol mixture by Parke. Davi.s and Co.. Detroit, Michigan. 
Alpua-EstraiMoI by Roche Organon Inc., Kutley, X. J, 

nou'csP&\' x So-H«">-f-strone .sulfate by .Vyer.st. McKenna and Harrison. 



CRYSTALUNE ESTRONE (ORAL^ roRAI \ ESTRONE+ ESTRIOL MIXTURE BYORALROUTE 

I.Omq daily for lOddys for lO^L’s , ,■ . 
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each) for ten days by the vaginal route. A striking similarity of the le- 
sulting curves is evident. Maximal effects appeared on the ninth and 
tenth days and were maintained for three and four days, respectively. 
Return to the pre-treatment states occurred on the nineteenth and 
twenty-third days. One of these subjects (M. T.) had previously re- 
ceived the same dosage by mouth. Comparison of the va,ginal glycogen 
curve, following oral administration (see above), and the curve after 
vaginal administration, shows a similar though more sustained reaction 
from oral administration of the same amount. 

(c) Estrone, Estriol, Estradiol, Stilbestrol, Sodium Estrone Sulfate, 
aoidEstrone-Estriol Mixture by Oral Administration (Figs. 9 and 11).— 
Eighteen subjects (three for each of the above-named preparations) re- 
ceived totals of 10 mg. of estrone, estriol, estradiol, stilbestrol, and 
estrone-estriol mixture, respectively, in 1.0 m_g. doses for a period of ten 
days; the sodium estrone sulfate preparation (supplied in 1.25 mg. 
tablets) was given daily for eight da 3 's (total 10.0 mg.). Three ad- 
ditional women of the same age range (age 66, 72, 81) each received 1 
gr. of desiccated thju’oid (U.S.P.) dailj’^ for ten daj'^s to serve as controls. 
No change in the vaginal glycogen content was observed from daily vag- 
inal smears in the control group, whereas all who received the oral estro- 
gen products showed readily’- demonstrable, though quantitatively vari- 
able, responses. No toxic side-effects were noted in anj’- of the 18 women 
receiving estrogen therapjL 

Estrone . — One milligram doses of crj^stalline estrone dissolved in 
corn oil produced typical responses noted in the previous studies. ]\Iax- 
imal (Grade IV) reactions were observed in two patients (Cases 5 and 
27) on the eighth and sixth days of treatment, respectively; Patient 7, 
a less sensitive subject, attained onty a Grade III reaction on the ninth 
day (Pig. 6). 

Estriol . — One milligram doses of estriol uniformlj’- showed a less pro- 
nounced estrogenic action than identical amounts of estrone by mouth. 
The maximal reactions obtained were Grade III, indicative of only mod- 
erate estrogenic effect (Cases 12 and 14); this grade was attained in 
six to nine days and was maintained, respectively^ for five and six daj'^s. 
Patient 13, who had a Grade III reaction at the onset of therapj^ reached 
a Grade IV effect in five days and maintained this stimulation for eidit 
daj^s (Fig. 7). 

Estrone-Estriol Mixture . — A preparation containing 0.5 mg. each of 
estrone and estriol was given daily for ten days. Grade IV responses 
were obtained in all three subjects and Avere maintained steadily^ for 
two, five, and nine day^s, respeetivelyu The resulting curve closely stimu- 
lates that for estrone, and indicates a greater potency than that of estriol 
in the same amount (1.0 mg.) (Pig. 8). 

AlpJia-Estradiol.—Oiie milligram doses daily for ten days produced 



closely to that obtained Avith identical amounts of estrone (Fig. 9). 

Diethyhtilbcsirol.~Onc milligram doses daily for ten days produced 
maximal effects m all three subjects in four to nine days though main- 
tenance at an eA-en IcA’el (as Avith estrone and estradiol) was not obtained 
m any instance (Fig. 10). 

Sodium Estrone Sulfate . — One and one-fourth milligram doses dailv 
for eight days (total 10.0 mg.) produced a maximal (Grade IV) reaction 
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in two of three subjects on the ninth day; the third subject attained only 
a Grade III reaction on the ninth day. A sustained maximal effect of 
five days was obtained only in one instance (Case 22) (Fig. 11). 

Discussion 

The striking uniformity of the vaginal glycogen response to estrone 
by the parenteral, vaginal and oral routes of administration, also shown 
in previous studies®’ ® would seem to recommend this substance as the 
basis for comparisons of other estrogens in human potency determina- 
tions. Hoivever, until the minimum amount of estrone capable of pro- 
ducing and sustaining a maximal (Grade IV) reaction has been de- 
termined, comparisons must be limited to the effects obtained with 
identical weighed amounts, arbitrarily chosen. 

Determinations by the glycogen index have thus far indicated that 
the minimal effective dose of estrone capable of producing and maintain- 
ing a maximal reaction ten days is probably less than 3.0 mg. when ad- 
ministered by injection and less than 5.0 mg. when given by the oral 
route. Further fractionation of dosage is necessary to determine these 
limits. 

Our investigations have indicated further that oral administration 
generally seems to evoke a more prompt, parenteral administration, a 
moi’e prolonged reaction. Moreover, we have shown also that daily di- 
vided dosage, exerted a more prolonged effect when given by mouth, 
than identical total amounts ingested at once.® Besides the striking 
demonstration that estrone (contrary to general belief) is highly ef- 
fective by the oral route, our glycogen determinations also show the 
apparent superioritj^ of this route to vaginal administration. 

Due to increasing interest in oral estrogen therapy and the evident 
need of a standardization procedure emplojdng the human subject, we 
were encouraged to apply the iodine vapor technique in a comparative 
study of various other estrogen preparations. From these studies (Figs. 
6 to 11), the weak estrogenic activity of estriol as compared to estrone 
given orally is immediately apparent. Alpha-estradiol, on the other 
hand, compares favorably with estrone, whereas stilbestrol, a synthetic 
estrogen, in equal amounts exerted a prompt though poorly sustained 
glycogen response. Ferin®® has also noted this irregular response to 
stilbestrol in vaginal smear studies comparing this substance to natural 
estrogens. The apparent near equality of estrone and stilbestrol in 
estrogenic potency (when compared in equal oral dosage) is significant 
in the light of previous estimates by other methods, that oral stilbestrol 
is from 2.5 to 25 times more active than esti’one bj^ injection.®®’ Sodium 
estrone sulfate, while giving evidence of strong estrogenic action, man- 
ifested marked variation in the glycogen responses in the trials thus 
far completed. Further tests of this substance are neeessarj^ to determine 
its comparative value. Estrone-estriol mixture (0.5 mg. of each in oil) 
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4. The clinical usefulness of vaginal smear methods (including the 
glycogen index) is at present limited largelj’’ to the control of estrogen 
therapy in vaginitis and to clinical investigations of estrogen potencies 
in suitable human subjects with advanced menopausal atrophy. 

5. Experience with the glycogen index as a method for the com- 
parative evaluation of estrogens in the human subject permits the fol- 
lowing tentative deductions : 

(a) Estriol, hitherto considered superior to estrone for oral medication 
on the basis of animal experiments, is less effective in the human than an 
equal weight of estrone. 

(b) Alpha-estradiol, given as oral tablets, produces an estrogenic 
effect comparable to that induced by an equal weight of estrone in oil. 

(e) Diethylstilbestrol in oil solution produces a more rapid glycogen 
effect when given by mouth than equal weights of estrone and alpha- 
estradiol. The glycogen response to stilbestrol fluctuates widely in com- 
parison to the uniform effect obtained with estrone and alpha-estradiol. 

(d) An estrone-estriol mixture (0.5 mg. of each in oil solution) orally, 
produces a glycogen reaction curve comparable to that induced by 0.5 
mg. doses of estrone alone. 

(e) Estrone produces uniform response and maintenance by all routes 
of administration, and can serve as a standard for comparative assays 
of estrogens in the human subject. 

I wish to express my indebtedness to Dr. Henry Spitzer for valuable assistance 
in obtaining daily vaginal smears. 
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produced an effect comparable to that obtained with 0.5 mg. of estrone 
alonCj an observation ^Yhich is contrary to the belief of Sevringhans 
tliat “mixed estrogens known now as estrogenic substances, and estriol 
glucuronide appear to have an advantage per unit over the pure estrone, 
which is the chief constituent of the mixture. ’ ’ 

Further fractionation of dosage is neeessarj’’ to determine the minimum 
effective dose of each of these oral preparations. From the strikingly 
uniform responses obtained with oral estrone, it would appear that this 
substance can serve as the standard of oral estrogenic activity in the 
human test in the same manner as its characteristic reaction in animals 
has been made the basis of biologic assay methods. 

Summary 

The iodine vapor method of staining vaginal smears is presented as a 
rapid and simple means for determining the specific glycogen response 
to estrogen activity in the human subject. This method of clinical in- 
vestigation is based upon observations that normal vaginal glycogen con- 
tent parallels estrogen snffleiency, whereas diminution of glycogen 
(glyeopenia) is indicative of estrogen deficiency. 

To determine the incidence of glycogen poverty in postmenopausal 
women, vaginal smears from 130 climacteric women (after staining by 
the iodine vapor procedure) were graded according to glycogen content. 
The incidence of the four glycogen grades was calculated according to 
age, duration of the menopause, and the nature of the climacteric, 
whether spontaneous or artificially induced. The significance of the 
findings, in terms of other reports of postmenopausal estrogen elabora- 
tion, is discussed. The possible “anti-hormonal” effects of various sys- 
temic and local disorders (febrile states and vaginitis) upon estrogenic 
activity, are suggested hy observations in tuberculous women. 

Experience to date has established the usefulness of the glycogen index 
in estimating therapeutic response of estrogen therapy in juvenile gon- 
orrlieal and senile atrophic vaginitis. Evidence of its further value as a 
simple and sensitive indicator of estrogen activity in human subjects is 
presented in potency determinations of several commercial products. 

Conclusions 

1. The iodine vapor method of staining vaginal smears for glycogen 
provides a sensitive index of human estrogenic activity. 

2. The persistence of variable amounts of vaginal glycogen in meno- 
pausal women provides additional evidence of continued o.strogen elabo- 
ration by the ovary or from extragenital .sources. 

3. Although ovarian deficiency is the chief cause of vaginal glyeopenia, 
possible antihormonal” factors present in local and systemic disorders 
may be responsible for glycogen poverty, especially that observed in cer- 
tain wasting diseases during sexual matni’ity. 
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oscillations noted during uterotubal insufflation -wliicli they believe to 
be manifestations of uterine muscle activity and not of the tubes. 

In 1937 and 1938 tivo of my associates undertook to clarifj^ this ques- 
tion by experimental work on the uterus and oviducts of live rabbits. 
The work of S. Wimpfheimer and hi. Feresten'*’ ® is of sufficient interest 
to be suimnarized briefly: 


Procedure 

Using 60 mature female rabbits weighing from 2 to 4 kilograms, they 
demonstrated that when a leak is made into the uterus, preventing the 
CO 2 gas from passing through the oviducts, the pressure oscillations 
become profoundly altered ; that the isthmus and intramural portion of 
the oviducts influence the manometric fluctuations whether the insuf- 
flation proceeds through the uterus or through the tubes ; no contractions 
take place when the oviducts have been cut away and the uterine seg- 
ment alone is present and widel.y open. Furthermore, if the uterus is 
completely sidetracked by inserting the cannula directly into the utero- 
tubal junction, the kymographic tracings continue practically unaltered. 

The direct effect upon uterine and tubal motions was still further 
cheeked in the living rabbit by fastening flne hooks to segments of the 
uterine muscle and tubal muscle previous to insufflation and during in- 
sufflation. The action of the tubal and uterine muscle thus transmitted 
was recorded on a lampblack-coated paper on one kymograph while 
the dynamic changes taking place through insufflation were simul- 
taneously recorded on another kymograph. This demonstrated that 
while the action of the tubal muscle was uninfluenced during insuf- 
flation there was a marked change in the action of the uterine muscle 
which exhibited shallow contractions in three instances and disappeared 
almost altogether in two instances. It should be pointed out that the 
tubes become partially distended by the CO, gas which has the possi- 
bility of escaping through the abdominal ends. The uterus, however, is 
more or less constantly under the same degree of distention contingent 
upon the resistance of the narrow apertures of the uterotubal junctions 
above and the mechanical obturation below. This last experiment would 
seem to be quite conclusive; nevertheless the question continues to he 
raised from time to time. 

Among those who have questioned the above conclusions is Stabile,® 
of hlontevideo, who in a recent paper presents a painstaking inquiry 
into the nature of the oscillations observed during kymographic utero- 
tubal insufflation. He feels apparently that the oscillations thus pro- 
duced are due to changes in uterine and muscle tonicity win eh, under- 
goes certain variations due to regurgitation of the CO„ gas from the 
tube as a sort of “garrulitas tubae.” His conclusions are based upon 
observations he made upon living tubes and uterus at laparotomy. These 
observations have raised points which may well serve as the basis for 
discussion of the whole question of tubal vs. uterine contractions. Owing 
to the Imiited time and space allotted for this paper I shall not enter 
into all the moot questions. 

Stabile believes that “because distention of the tube takes place co- 
incident with the rise in pressure and the tubal souffle heard by ausculta- 
tion coincides with the drop in pressure, therefore tubal contractions 
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CLINICAL DIFFERENTIAL DEMONSTRATION OF UTERINE 
AND TUBAL CONTRACTIONS BY KYMOGRAPHIC 
UTEROTUBAL INSUFFLATION- 


I. C. Rubin, M.D., F.A.C.S., New York, N. Y. 


(From the Gynecological Service of the Mount Sinai Sospital) 


F rom the beginning of uterotubal insufflation as a clinical non- 
operative test for tubal patency, it tvas noticed that during insuf- 
flation, pressure oscillations were manifest on the mercury manometer 
in most cases and absent in others. The oscillations were always present 
when the Fallopian tubes were found to be freely patent. In non- 
patent tubes, pressure oscillations were invariably absent. 

Guthmann^ was one of the first to observe and attempt to explain this 
difference in manometric fluctuations. Ho5vever, it ivas some time be- 
fore its full significance was realized. In 1925 adopting a Icymograph 
to the insufflation apparatus, I began a more detailed study of this 
fpiestion, the results of which Avere published in November, 1927.® 

In tlic work iust referred to, it was demonstrated that the Icjnnographic 
tracings observed during uterotubal insufflation are due to rhythmic con- 
tractions and X’elaxations of the tubal muscle,- also that these pressure 
fluctuations are absent when the tubes are closed; and last, that the 
uterus is passive in the vast majority of cases during the insufflation, 
its contractility being inliibitcd by distention. 

Two circumstances have led to renewed interest in this question. First, 
the .statement by Knaus.® and othei-s, that the uterus undergoes changes 
in motility Avhicli vary witli the interval of the ovulation-menstrual cj'cle; 
and, second, the recurring doulit. by some as to the true nature of the 
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uterotubal junction, the muscle sphincter of the intramural portion of 
the tube and its actual diameter. 

In the course of its passage through uterus and Fallopian tubes the 
CO2 gas meets with five resistances. The first has already been men- 
tioned within the uterus ; the second is the intramural portion ; the third 
are the approximated walls of the tubes which are held in apposition by 
a certain tonicity of the tubal muscle; fourth, a sort of sphincter action 
at the isthmieoampullary junction and, fifth, a less developed sphincter 
at the fimbriated end. 

Once the fimbriated end has been passed, the pressure drops. It must 
be borne in mind that the pressure mechanism of tlie apparatus insures 
a constant rate of flow of the insufflated gas. During the state of con- 
traction, the tube becomes distended gradually and progressively from 
the uterine to the fimbriated end by the continuous insufflation of the 
COo under a constant rate of flow until the fimbriated end is reached 
when the gas can escape into the peritoneal cavity. This we take to co- 
incide with the moment of relaxation. Then contraction begins anew 
and the same mechanical process is repeated in a rhythmic fashion. If 
no contractions, followed by relaxations, took place, there should be no 
rhythmic oscillations of the manometer. That is to say if the CO, gas 
had only to overcome muscular tonicity it is conceivable that there 
would be an initial rise of pressure which should be enough to equalize 
and then exceed the dynamic resistance of the muscle. But once this 
was overcome there would be no other factor to prevent the continuoi^ 
uninterrupted flow of gas through the tubes as the insufflating force is 
vastly greater than that encountered in the tube lumen. However, if one 
assmnes that the tubes undergo rhythmic contractions, a fact borne out 
by visual observations on the intact organs and by numerous experiments 
on tubal muscle strips (Seckinger and Snyder,^ Corner,® E. T. Frank®) 
then the oscillations observed on the kymograph during uterotubal in- 
sufflation in normal tubal patency are clearly accounted for. 

Observations 

The tubes contract as a whole and segmentally. If the tube of a rab- 
Ijit is cut into segments from the fimbriated end toward the uterine end 
during uterotubal insufflation, it will be found that the isthmus and 
the intramural portion exhibit the most marked contractions while the 
force of the latter is relatively less in the ampullary portion and very 
weak in the fimbrial portion. If the sections are reversed in finibrial 
(tubouterine) insufflation, practically the same results are obtainable. 
The same effects have been demonstrated in the surviving human Fallo- 
pian tubes. 

In interpreting the graphs obtained by uterotubal insufflation, one 
must take cognizance of the fact that the CO, gas is introduced at a 
constant rate of flow and if the tubes had no iiilierent motility the CO, 
gas would be forced through them at a uniformly steady rate. There 
would be no pressure oscillations, the gas escaping at a constant flow 
rate of bubbles through the fimbriated ends and not intermittently 
as actualty observed. When the tubal muscle undergoes contraction, 
the gas flow is momentarily intercepted by tlie tightening and narrowing 
of tlie tube lumen. This causes a rise of pressure. Tlie moment the 
muscle relaxes the lumen is widened and the gas escapes with a drop 
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tubes underneath the vesicouterine peritoneum. In this operation the 
fimbriated ends of the tubes are dislocated into the vesicouterine space 
where the edges of the tubes are sewn together at several points and 
fastened to the connective tissue as well as the uterine wall. If the tubes 
are insufflated a week or two after the operation the graph obtained 
will show complete absence of contractions although these were de- 
monstrable before the tubes were transfixed. The CO 2 passes into the 
subperitoneal space where it produces the crepitus characteristic of gas 
collection. By means of uterosalpingography with any crj'-stalloid 
iodine solution the transfixed dislocated Fallopian tubes may be ausu- 
alized as well as the spill into the subperitoneal space of the vesicouterine 
fossa. 



In surviving extirpated uterus and tubes, it is possible to reproduce 
the contraction-relaxation phenomenon as observed during clinical in- 
sufflation. By immobilizing or constricting such Fallopian tubes, one 
can note the effect on the pattern of contractions. If the tubes (or one 
tube, the other being clamped off) are pinned down to a cork mat, the 
pins being inserted through the seromuscular edge thus preventing free 
motion, it will be seen that the rhythmic contractions disappear. If the 
pins are removed, the rhythmic contractions reappear, showing the pas- 
sive part played by the uterus during the insufflation. 

Artificial strictures of living and surviving tubes maj’- be reproduced 
by applying clamps at any point of their course. This was accomplished 
in a numl)er of living rabbits bj" means of a micrometrie clamp gauged 
by notches to measure a thousandth of an inch (Figs. 2 and 3). It was 
used primarily to help in the calculation of the degree of stricture met 
clinically and determined by lijunographic uterine insufflation. By 
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of pressure. The lijunograph records both the pressure rise and fall. 
The CO„ gas streaming through the Fallopian tubes_ acts as an elastic 
medium "upon which muscle activity is recorded and in many instances, 
small, almost inaudible bubbles may be observed during the rise of pres- 
sure which is due to the fact that the tube lumen is not completely oblit- 
erated. The escaping bubbles under this circumstance are not squeepd 
out by the tubal contractions but by the driving force of the insufflating 
apparatus. 

The number of oscillations is to a certain degree dependent upon the 
volume of gas transmitted through the tubes at a given rate. A certain 
amount of irritation due to increased pressure and possibly as a result 
of the CO 2 itself accompanies the rapid rate flow while very slow rates 
diminish the contraction relaxation rate. For this reason ive have recom- 
mended a constant flow rate of 60 e.c. per minute for purposes of com- 
parison in studying the effects of hormonal tubal contractility.^”’ 

The graphs obtained in clinical uterotubal insufflation either represent 
synchronous activity of both tubes or of the one tube which permits the 
CO 2 to pass through it at a lower pressure than it takes to pass through 
the other tube. I have frequently demonstrated this on the suiwdving 
and nonsurviving extirpated organs and also clinically as well as upon 
the manikin. The lumina of the tubes are not invariabty equal and 
the tonicity also varies not infrequently, a fact recorded also bj’' "White- 
law, Randall,^® and hlocquot and Palmer.^^ Spastic muscle contrac- 
tions may he produced by the galvanic current applied to the tube 
muscle, and if 00. is passing through the tube lumen a rise of pressure 
ivill be noted coincident with the blanching and constriction of the 
muscle. A similar effect was produced in the Macacns rhesus by 
pituitrin which by its oxytocic action either abolished the tubal con- 
tractions altogether for a few minutes or reduced their amplitude and 
frequency (A. H. Morse and I. C. Rubiifl^). 

Aiotlier clinical proof of the fact that rhythmic contractions as ob- 
served during uterotulial insufflation are due to the action of the tubal 
muscle is their complete absence or serious modification when the Fallo- 
pian tubes are adherent or strietured. The pathologic condition has been 
corroborated by many laparotomy observations. That no oscillations 
occur when both tubes are completely obstructed has already been 
mentioned. In this circumstance the tubes are paralyzed by the over- 
distention produced by the COo gas proximal to the obstruction. If the 
obstruction is located at the uterine ends, the uterus becomes over- 
distended and fails to exhibit rhythmic contractions. If the tubes are 
adherent but incompletely obstructed, allowing the CO, to pass through 
the narrowed lumen, the rhythm is altered. The graph produced shows 
a higher initial pressure Avith a gradual sloping doAvnward as the CO„ 
passes through the constricted point. Depending upon the degree of 
stricture rhythmic fluctuations are either absent altogether or if pres- 
ent they are as a rule shallow and irregular, indicating the extent to 
which the tubal muscle has become pathologically altered and function- 
ally impaired. 

pie clinical incidence of this tubal status with incomplete stenosis 
tstrieturc or adhesions) is considerable accounting for from 15 to 25 per 
cent of all sterility cases. 

A clinical experimental demonstration of the fact that the pressure 
oscillations observed during uterotubal insufflation are conditioned bv 
uie action of the tubal muscle has been afforded in instances wliere 
temporary sterilization is accomplished by immobilizing the Fallopian 
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t.lie uterine cavity. The pressure ivaves are therefore much reduced, 
practically neutralized in tlie siphon meter. This does not influence the 
pressure effects produced by the action of the tubal muscle because the 
amplitude of the latter is considera,bl3'' greater than that of the uterus. 
Hence m^^ departure in using' aneroid manometers and other sj'stems 
which have been of decided help in accomplishing results. 

Although my conclusions regarding tubal contractility have been 
accepted by most Avorkers, as for example Rucker,^® Moequot, Palmer, 
Lejeune and Raizi,-® Heist, Salmon and Mintz,^i Bernstein and 
Peresten,®® and S. Wimpfheimer,*’ ® Avho based their \Amrk on the original 
hypothesis, I have considered it AA'orth Avhile to reopen the question of 
tubal versus uterine contractions adding further clinical observations 
which have recently been made. 

We have endeavored during the last tAvo years to studj^ uterine con- 
tractility apart from tubal contractility in Avomen under different clin- 
ical circumstances: earty stages of pregnane 3 ^ including h 3 ’-datid mole, 
d3^smenorrhea, metrorrhagia Avith and Avithout fimbrom3mmas and in 
normal cases. The study has been facilitated by improvement in ap- 
paratus Avhich has enabled us to carry out observations previously not 
possible. 

As far as the tubes are concerned the rh3’’thmic oscillations recorded 
on the kymograph during uterotubal insufflation by means of the siphon 
meter are actually in the main similar to those Avhieh are obtained when 
an aneroid manometer and photoelectric recorder are used. For small 
variations in pressure, the tAvo last mentioned are more sensitive. 

We have overcome the disadvantage of the siphon meter in stud 3 ang 
uterine contractions by adopting an aneroid system Avith CO 2 as the 
medium in one apparatus (Grafax) and another, using a fine pin Amlve 
(Poregger) in Avhich the air chamber is reduced practicalty to zero. A 
third method utilizes a sensitive photoelectrical recorder Avith a water 
manometer aaRIcIi brings out the uterine action more graphically 
(Peitelberg). 

These three systems have enabled us to demonstrate satisfactory mo- 
tions of the uterus."' The media used AA'ere COo, saline solution, viscous 
i’a3’' opaque and hippuran injected into the free uterine cavity; and COo, 
air or saline Avithin an intrauterine balloon. 

To obtain graphs of the action of the uterine muscle the COo is sub- 
jected to a pressure beloAv that required for the gas to pass through the 
tubes. This is readifA^ pz-edeteimined b 3 ' testing the jiressure necessai'A^ 
for the gas to pass througii the uterotubal junction. If for example the 
initial pressure rise is 80 mm. Hg a pressure of not more than 50 or 60 
mm. Hg Avill be maintained. The CO, AAuthin the uterine cavity serves 
the same purpose as air in an intrauterine balloon. 

It AAdU be noted from the tracings recorded aaRcu CO, gas is confined 
Avithin the uterine caAuty or is (encased) in the balloon or AAdien salt 
solution is used (Pigs. 4, 5, 6) tliat the type of contractions is similar 
in each, (Case but that the 3 ’- differ materially from the pattern produced 
when CO, gas passes through the tubes. We haAm found that the uterus 
manifests contractility Avhen distended bA’- different media proAuded the 

•The data obtained from the use of the newer apparatus will be presented in a 
separate paper by Drs. S. Feitelbergr» A. Davids and myself. 
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means of sucli a clamp one gets an idea of tlie changes in the ky- 
mographie tracing produced by pathologic strictures encountered clin- 
ically. These vary from mild flattening out of the rhythmic oscillations 
to their complete disappearance. The results are similar in the living 
and surviving organs. Removal of the clamp is followed by restoration 
of the tubal motility. _ • • n 

As I have had occasion to observe previously, nonfunctioning b alio- 
pian tubes as encountered in prolonged amenorrhea, fail to exhibit 
rhythmic contractions altogether or manifest occasional motions more 
or less weak. The low level of pressure, indicating poor muscle tone 
which is always present in such instances, distinguishes this condition 
from tubal strictures which are marked by high elevations of pressure. 



In 1927,2 I stated that the rhythmic waves recorded on the kymo- 
graph during uterotubal insufflation are “not due to uterine contractions 
which in the nonpregnant state have so far not been demonstrated.” 
Since then the literature abounds in reports upon uterine motility in the 
pregnant and nonpregnant state. The excellent work of 0. hloir S R 
M. Reynolds,^® of F. Palls, of F. L. Adair,^® and their eollaboratoi^ is 
well loiown. Although my chief attention was focused upon tubal con- 
tractions, the possibility of demonstrating uterine motility by trans- 
uterme insufflation has been constantly in mind. The first step hr this 
direction was the realization that the insufflation apparatus was not 
sensitive enough to record uterine changes. The water siphon meter 
contains an air chamber which dampens the registration of uterine 
motihty. The air chamber of the siphon meter has a capacity mueli 
gi eater in proportion to the few cubic centimeters compressed within 
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degree of distention is not excessive. As there are 13 mm. of water to 
1 mm. Hg the oscillations are magnified 13 times the size of the graph 
obtained by the mercurial manometer. The ink writer in the photo- 
electric recorder is controlled by a motor, hence the lag due to friction 
on the drum is much less than that produced by a floater. Wliether 
uterine contractions are recorded by this apparatus or by an aneroid 
system, their force has been found in the nonpregnant state to average 
between and 1/2 mm. Hg to 1% mm. Hg as compared to a range of 
30 :40 mm. Hg exhibited by the tidies. They are also less frequent per 
minute. 


mm.Hg 


I NSUFFLATiON 



mm,Hg 


B ALLOO N 



Fig. 6. — Showing contrast between amplitude of oscillations produced by tubal con- 
tractions recorded by an aneroid manometer (Grafax) and tiie vetT shallow oscili'f- 
tions produced by uterine contractions recorded by means of an intrauterine balloon. 
( Pliotoeleotric recorder.) 

When solutions are used, the intrauterine pressure is carefully noted 
avoiding pressures which would force the fluid through the tubes. Tliis 
is readily determined preidously by insufflating with COo in order to 
note the level at which the CO„ gas passes from the uterus into and 
through the tubes. However, as a furtlier check the pelvic organs were 
exposed to x-rays and films were taken at various points of the injection. 



,,o just as striking between the tubal and uterine contractions 

uMon the CO=^ gas flow is popped, A’, and the uterine cavitv contains CO- onlv at a 
Piessurc of 3e mm. Hg, (Foregger apparatus.) 
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10 cases, contractility -vvas absent in four (one cancer; two metropathias; 
one liypoplasia with sterility) ; weak in four (two metrorrhagia of prob- 
ably ovarian origin; one hypoplasia '\vith amenorrhea; one uterus sub- 
normal probably due to hypofollieulinization) ; strong in two eases (one 
fibroma; one abortion). Even in the cases where the contraction has 
been marked, it was not produced before a pressure of 4 cm. of mercury. 

The number of eases upon which Mocquot has based his conclusions 
and of my own eases in this respect is not large enough for statistical 
purposes. As far as it goes the same general law applies to pathologic 
uteri as for pathologic Fallopian tubes, namely that their contractility 
is either lost altogether or becomes more or less reduced. 


Summary 

Eecent clinical observations and experimental work on living and 
surviving genital organs of the rabbit by means of Ifj'-mographic utero- 
tubal insufflation have confirmed earlier conclusions. 

The kymograph tracings of manometric oscillations observed during 
uterotubal insufflation represent rhythmic tubal contractions and re- 
laxations. They are not due to changes in tonicity per se but to actual 
contractions whose rate varies per minute in accordance most probably 
ivith the particular phase of the oiuilation menstruation cycle. The non- 
pregnant uterus has been demonstrated to exhibit a contraction relaxa- 
tion phenomenon under suitable distention and recorded by appropriate 
manometric devices. The character of the contractions differs in each 
organ, the uterus in general undergoing slower motions of much shal- 
lower force. The pressure medium in the uterus may be solutions, gas 
or air without balloon enclosure and Avith an inti’auterine balloon. The 
ideal pressure medium Avithin the lumen of the tubes has been found 
to be COo gas Avhich is insufflated at a constant rate of floAv. Salt solution 
or other fluid injected tlu'ough the tubes inider a constant pressure rate 
floAv has been found unsuited in comparison with COo in the present set- 
up for the recording of pressure oscillations emanating from the tubes. 
Adoption of aneroid manometers and a photoelectric recorder has 
helped in establishing the difference in pattern between tubal and 
uterine contractions in the same and different cases. 

I wish, to express my appreciation for cooperation in this study to Dr. S. Eeitel- 
berg, plp'sicist to Mt. Sinai Hospital, and Dr. Arthur M. Davids; and also to Mrs. 
Carl Pforzheimer, Jr., who rendered valuable technical assistance. 
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Hipptiran was used for this purpose and appeared to have no appreci- 
able hiflueuce over the character of the uterine contractions as previously 
elicited by sterile saline solution. The solution was injected in a uni- 
form pressure rate flow by the force of CO, gas from the insufflating 
apparatus (Fig. T). X-ray rdsualization of the tubes was thus made 
possible at a rate comparable to the flow of CO, gas which gave the 
opportunity to observe whether and to what extent tubal motions ryere 
demonstrable by their effect upon the column of fluid. These motions 
are extremely superficial when a viscous contrast medium is used. 

Although uterine contractions maj^ be thus best studied in cases 
where both tubes had been removed comparing the results with balloon 
experiments and the results obtained in cases having intact Fallopian 
tubes, it was considered desirable to compare the results in the same 
case where tubal contractions could be elicited apart fromntcrine con- 
tractions. This was carried' out in a number of instances. 



COg VISCORAYOPAKE 

'i''— Kymographic tracing of uterotubal insufflation with CO2 contrastefl to that oh- 
tameci by injection of a viscous ray opaque contrast medium at the same rate flow’. 


In a most recent experiment, the uterus and tubes were insufflated in 
die usual way. The graph thus obtained served for comparison. Fol- 
lowing this procedure the pai-amctria w’ere injected with 1 per cent 
novocain solution. It could not lie predicted to what degree the charac- 
ter of the contractions would be changed nor whether the uterus was 
completely paralyzed and with it possibly the tulies. The method of 
injection obviously includes the possibility of affecting the innervation 
of the tubes as well as of that of the uterus. That uterine or tubal mo- 
tions are not dependent entirely upon nervous influences has been dem- 
onstrated up on the surviving extirpated organs. However, tlie infiltra- 
tion was intended to produce a mechanical barrier wliieh should in any 
event inhibit the motion of the myometrium. 

Although the novocain infiltration could not be exclusively limited to 
the myometrium and parametrium leaving the mesosalpinx free tlic 
result of this one experiment demonstrated that despite comulete loss 
f motion in the uterine muscle the tubes may retain more or less the 
««'itractions_as they cxhiliitcd during uterotubal insuf- 
flation before the parametria were infiltrated with the novocain soln- 

tioJ^rS time and his hysterographic oliserva- 

tions vith hpiodol under manometric control using low •pressures an 

mol’i I his contention that: the great majoritv of palholo^?c 

iiteii have cither a much diminislied eontractilitv or none ^ In tlieir 



HYDATIDIFORM MOLE AND ASSOCIATED TUMORS 
OF THE CHORION- 

Tiffany J. Williasis, M.D., UNI^^5RSITY, Va. 

(From the Department of Obstetrics and Gynecology, University of Virginia) 

T he introduction of the biologic tests for gonadotropic substances 
in the urine, which are strongly 2 iositive in instances of abnormal 
chorionic activity, has stimulated a renewed interest in disturbances -of 
the chorion. The literature in recent years contains numerous articles 
dealing with various phases of the subject, some of which present an 
optimism which hardly seems justified in view of the past experiences 
with this bizarre group of disorders. Tlie most common of the diseases 
of the chorion is hydatidiform mole. Whether hydatidiform mole is 
primarily a neoplastic or a degenerative process still seems unsettled. 
Virchow believed that the process ivas essentially a myxomatous de- 
generation of the connective tissue of the chorionic villi, and designated 
it as myxoma chorii. Recently Hertig^ after a rather extensive study 
also suggests that the degenerative process is primary and that the 
epithelial proliferation is secondary to the degenerative changes. In 
1895 Marchand^ pointed out that the essential feature was an irregular 
and profuse proliferation of the chorionic epithelium, and it still seems 
to be generally accepted that the proliferative changes are the primary 
lesions. 

The diagnosis of a hydatidiform mole in the uterus before the passage 
of some of the vesicles is often difficult, but occasionally can be accom- 
plished. The most significant s 5 unptom in our experience has been a 
slight but persistent dark bloody discharge from the uterus. In one 
instance the diagnosis was made in a patient with such a history, who 
was presumed to have a threatened aliortion, but Avho developed, while 
under observation, bilateral cystic ovaries. In another case the diagnosis 
was made in an instance of presumed pregnancy, from the history of 
slight persistent vaginal bleeding and the jiresence of ovarian cystomas. 
The absence of fetal outlines by x-ray examination in those eases in which 
tlie uterus is as large as or larger than a sixteen weeks’ pregnancy, prac- 
tically^ establishes the diagnosis. Disproportion between the size of the 
uterus and the duration of the presumed iiregnancy is a helpful sign 
when present, but this discrepancy is not always present, and in a few 
of our cases the uterus was actually smaller than was anticipated for the 
duration of the pregnancy. The presence of large amounts of gonado- 

‘Presented. by invitation, at the Fifty-Fifth Annual Meeting^ of tlie 
.oociation of Obstetricians, Gynecologists and Abdominal Surgeons at not spn b- • 
Virginia. September 10 to 12. 19-12. 
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Discussion 

DE. M. PIEECE EUCKEE, Eichmond, Va.— TJie question Dr. Eubin proposes 
is not whether the nonpregnant uterus contracts or whether the tubes contract, but 
what causes the waves encountered during an insufflation of normal tubes. "Wliat 
the peu on the manometer records is the pressure of the CO,. If the gas is flowing 
at a constant pressure, the wavelike variations in the record can be caused only by 
variations in the outflow. The most logical place to look for this variation in the 
outflow is in the narrowest part of the system, i.e., the tubes. The situation is very 
much like a millpond with a constant stream feeding the pond. To vary the “head” 
of water you put more or less obstruction in the mill race. The same amount of 
obstruction in the pond itself would have no effect whatever. 

It seems to me that Dr. Eubin had already proved conclusively that the waves 
are due to tubal contractions. He now proves that they are due to the contraction 
of the narrowest part of the tube. The fact that you get no waves when the tubes 
are closed would indicate that the contractions of the uterus have nothing to do 
with it. He has also shoma witli extirpated organs that the fall in pressure coincides 
with relaxation of the tubes, and a rise with the contraction of the tubes. 

One point only touched upon is that the contraction of neither uterus nor tubes 
is powerful enough to be shown working against a pressure of from 60 to 110 mm. 
of Hg or to be recorded when there is so much compressible gas in the tubing. 
Wlien Knauss’ work first came out I tried to repeat it with an ordinary Eubin ap- 
paratus but failed completely. In fact, the only time I have been able to record 
contractions of a uonpregnant uterus was when the recording system was entirelj' 
filled with water. 

The fact that diseased tubes may be patent but show no waves of contraction 
and relaxation is an important clinical observation. When such tubes are found in 
the course of a sterility study, treatment with foreign protein injections, or with 
lieat, will frequently restore them to a normal condition and the waves will appear 
in the kymographic record. 

I note that Dr. Eubin is investigating contractions of the uonpregnant uterus, 
and 1 look forward to seeing this phase of his work appear more in detail. 

DE. eubin (closing).— Those shallow uterine contractions that we sec in the 
nonpregnant state range between a millimeter and a millimeter and one-half of 
momury, and are tremendously intensified in the pregnant state. We have had oc- 
casion to observe this wide range in fluctuations with the photoelectric recorder in 
cases of second and third months of pregnancy in a number of instances before in- 
ducing a therapeutic abortion. 
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area was excised. A Friedman test Avas still strongly positive one niontli 
after operation. A course of x-ray therapy Avas given over the pelvis, 
and tAvo Aveeks later the Friedman test Avas negative. The Friedman 
test has remained negative, and the patient has iioav survived for nine 
years. 



Fjgr. 1. — Mrs. P. (Case 60215). Chorionic villus, Langhans’ cells, and syncytium in 

uterine wall. X50. 



Fig. 2. — Mrs. P. (Case 60215). High power of an area in Pig. 1, showing v'illus and 
Langhans’ cells and sj'ncytiuin. X240. 


Case 2.— (No. 130279.) Mrs. J. H. K., a 24-year-old Avhite Avomaii, had 
lier last menstrual period Noal 7, 1936. A slight bloody discharge had 
been present since December, Avhile moderate bleeding had been present 
since March 5, 1937. She Avas admitted to the hospital on March 15, Avhen 
examination shoAved the uterus to be the size of a four months’ preg- 
nancy, AA’ith a cystic mass palpable to the riglit of the uterus. An x-ray 
picture shoAved no eAudence of a fetal skeleton. With a tentatiim 
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Iropie substances in the urine in eases of mole has led to attempts to 
establish the diagnosis by quantitative determinations while vAcently 
gonadotropins have Imen found in the spinal fluid in cases of hydatidi- 
forni mole. 

The majority of hydatidiform moles are either spontaneously passed 
or may be removed through the vagina. Some cases, particularly those 
in the older age group in whom the diagnosis is established before the 
passage of vesicles, may be more satisfactorily managed by hysterectomy. 
The manlier of removing the mole requires an individualization of each 
patient. An important part in the treatment is the subsequent examina- 
tions of the patient including tests for urinary gonadotropin. 

Many instances of hydatidiform mole are definitely benign, and follow- 
ing their passage no serious sequelae develop, while others show a marked 
tendency to proliferation and to invasion of the uterine and pelvic blood 
vessels, often with metastatic nodules in the uterine and vaginal walls, 
so that the mole is considered as malignant or destructive. For tliis 
group Ewing^ proposed the term chorioadenoma destruens. Others imply 
that there is but little justification for this term, and prefer to consider 
the malignant type of mole simply as a milder variant of chorion- 
epithelioma. Our attempts to distinguish between a benign and malig- 
nant mole by examination of the vesicular material which is passed, hai'e 
been fruitless, and we are unable to predict from the gross and micro- 
scopic examination of the vesicular material which of the moles have al- 
ready invaded the pelvic tissues or whicli ones will subsequently be 
followed by invasive chorionic cells. Ho-wever, some believe that the 
malignant types show either an invasion of the stroma of the villi with 
epithelial elements, anaplasia of the epithelium, or ehorioepithelial ele- 
ments growing detached from the villous structures. After removal of 
the uterus, we have classified some of our cases as malignant moles or 
cliorioadenomas because of marked proliferation of Langhans’ cells and 
sjmcytium, and local extension, but wdth preservation of villous outlines. 
Two of these seem of sufficient interest to justify a brief synopsis of 
their records. 

Case 1. — (No. 60215.) Mi’s. P., a 49-year-old white ivoman, who had 
had three previous pregnancies, had the last normal menstrual period 
m August. _ Some vaginal bleeding began in October and continued until 
iier admission to the hospital in December. Examination showed, in 
addition to an enlarged softened uterus, a firm nontender mass the size 
ol a walnut on the anterior vaginal wall just to the left of the urethra. 

n a presumptive diagnosis of hydatidiform mole, a hysterectom.y and a 
Jiiateral salpingo-oophorectomy were performed. A microscopic 
1 lagnosis of chorioadenoma was made because of the I'ather extensive 
in\asion of the ulorine wall by syncytium and Langhans’ cells. On the 
second postoperative day vaginal bleeding occurred, and an examination 
arising from the nodule in the vagina, ■which had ap- 
Dicntl.i eroded through the mucosal surface. Tissue from the nodule 
levealed chorionic villi and proliferating Langhans’ cells. The cystic 
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and filled witli mucoid material. Pathologic examination showed villous 
structures and chorionic cells invading the veins of the uterus. Lutein 
cysts were present in both ovaries. One month later the Friedman test 
was still strongly positive, and 8,000 r. of x-ray therapy were given over 
the pelvis through four portals. X-ray pictures of the chest were nega- 
tive and the pelvis and vagina were free. Six months after operation 
and five months after radiation the Friedman test was negative for the 
first time. Four months later, ten months after operation, in spite of 
normal chest and pelvis, the Friedman became positive again, and re- 
mained positive for ten months. One year later (January, 1940) the 
test became negative and has remained negative and the patient re- 
mains well. 



Pig-, 5 . — Mrs. D. J. T. (Case 110100). Gross specimen showing mass of tissue on 
posterior uterine 'wall. Bilateral lutein cysts. 

A syncytial infiltration of the uterine wall with an associated inflam- 
matory reaction may occur, a condition commonlj" spoken of as sjmc^ial 
endometritis, altliongh originally described as an atypical chorionepithe- 
lioma. Its designation as a tumor is open to question, although at tunes 
the uterus is enlarged and infiltrated by a bulkj" mass with neoplastic 
characteristics, in which case it is spoken of as sjmcytioma. In these 
conditions it is assumed that no Langhans’ cells are present but onlj 
sjmcytinm. The following ease is one of this nature. 

Case 3.— (No. 110100.) j\Irs. D. J. T.. a 19-year-old white woman, who 
in 1934 had eclampsia, was admitted hi October, 1938, with the uteius 



WILLIAMS : 


liYDATIDIFORM MOLE AND TUAIORS OF CHORION 


435 


4i‘i"-nosis of hyclatidiform mole and a. lutein cystoma of tlie right ovary, 
? bougie was inseried in the uterus, and a mole evacuated twelve l.om^ 
later Two months later the Friedman was strongly positive, although 
the light ovary seemed to be decreasing in size. A curettage was done, 




I'ig. I.- Mrs. J. H. K, (Case 130279). Section from uterine wall showing vein con- 
taining chorionic villi and Langhans’ cells. X55. 

the tissue revealing oidy an endometritis with a decidual reaction. One 
iiioiitli later, three months after the passage of the mole, the Friedman 
was still strongly positive, so that on a presumptive diagnosis of ehorion- 
epitlielioma, a hysterectomj' and a bilateral salpingo-oophorectomy were 
done. At the time of operation masses of mucoid material were present 
m the right broad ligament, and llie right uterine vein was distended 
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some vaginal bleeding until admission to the hospital on Feb. 12, 1936. 
During the three months prior to admission two curettages were done 
by her local physician to control the bleeding. Examination revealed 
an apparently normal sized uterus with a similar-sized mass to the right 
which was thought to be an ovarian cj^st. A Friedman test was strongly 
positive. A preliminary curettage Avas attempted, but the uterine sound 
met no obstruction beyond the cervix, so that a diagnosis of instrumental 
perforation of the uterus Avas made. On exploration through an ab- 
dominal incision, a bieornuate uterus Avith an old perforation betv'een 
the tAvo horns and a small submucous fibromyoma in one horn was found. 
Hysterectomy and bilateral salpingo-oophorectomy Avere done. A rather 
careful gross and microscopic examination of the structures removed 
failed to reveal any chorionic tissues, and no lutein cysts Avere found 
in the ovaries, the only one of our cases in AA^hich they Avere not found 
on microscopical examination. Three Aveeks following operation, the 
Friedman was still positive, but Avas negative in six Aveeks, has remained 
negative since, and the patient remains Avell. 

Table I. Patients With Hydatidiform Mole and Associated Tumors 


CASE 

age 

condition 

REMARKS 

RESULT 

1 

19 

Mole 

Vaginal delivery, followed for only 7 months 

AVell? 

2 

27 

Mole 

Vaginal delivery 

Well 

3 

27 

Mole 

Vaginal delivery 

Well 

4 

45, 

Mole 

Vaginal delivery 

Well 

5 

18 

Mole 

Vaginal delivery 

Well 

6 

19 

Mole 

Vaginal delivery 

Well 

7 

21 

Mole 

Toxemia, vaginal delivery 

Well 

8 

20 

Mole 

Vaginal delivery, pregnancy 2 years later with 
eclampsia 

Well 

9 

15 

Mole 

Vaginal delivery, normal pregnancy 1 j'ear later 

AVell 

10 

20 

Mole 

Vaginal delivery, normal pregnancy 2 years later 

Well 

11 

30 

Mole 

Vaginal delivery, normal pregnancy 4 years later 

Well 

12 

22 

Mole 

A'^aginal delivery, D. and C., syncytial endometritis 

AA^ell 

13 

30 

Mole 

Vaginal delivery, positive Friedman 3 mo. later; 
D. and C. Normal pregnancy removed, un- 
eventful pregnancy 2 years later 

AVell 

14 

51 

Mole 

Hysterectomy 

AVell 

15 

20 

Mole 

Hysterectomy 

AVell 

16 

26 

Mole 

Hysterectomy, twisted lutein cyst 

AAell 

17 

49 

Mole 

A^aginal metastases (excision), hysterectomy, 
radiation 

AA’^ell 

18 

19 

Mole 

Toxemia, vaginal delivery, syncytioma, hysterec- 
tomy 

AVell 

19 

34 

Mole 

Vaginal delivery, syncytioma, hysterectomy 

AVell 

20 

43 

Mole 

A^aginal delivery, syncytioma, hysterectomy 

AA’’ell 

21 

24 

Mole 

Vaginal delivery, chorioadenoma, hysterectomy 
Chorionepithelioma of broad ligament 1 year later. 
Inoperable, radiation, pulmonary metastases 

AA’'ell 

22 

26 

Mole 

Death 

23 

35 

Mole 

Chorionepithelioma 3 mo. later, hysterectomy, 1 
month later brain metastases 

Death 

24 

19 

Mole 

Exploration and biopsy 6 mo. later. Inoperable 
chorionepithelioma. Death assumed 

Death 

25 

23 

Primary cliorionepitlielioma of tube, hysterectomy, radiation, 
brain metastasis 

Death 

26 

36 

Positive Priedman and bleeding after normal pregnancy'. D. 
& C., perforated double uterus, liysterectom}', no 

chorionic tissue 

AYell 


In another patient, who had passed a mole in June 1939, the Friedman 
AA'as still positive and the uterus slightly enlarged three months later. A 
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the size of a five months’ pregnancy with hypertension, albnininuria, 
and edema. Eight days after admission, a mole was spontaneously 
passed from the uterus with profuse hemorrhage requiring massive trans- 
fusions. After passage of the mole, a large cyst was found filling the 
pelvis. One month later (December, 1938) the Friedman was negative, 
although orange-sized bilateral ovarian cysts were present. One month 
later (January, 1939) the Friedman was positive again, some abnormal 
uterine bleeding was present, the uterus was enlarged to about twiee the 
normal size, and the cj’sts seemed larger than at the time of the previous 
examination. An x-ray of the chest was normal. Hysterectomy and 
bilateral salpiu go-oophorectomy were done. The pathologic diagnosis 
was syneytioma and lutein cysts. Two wrecks later the Friedman was 
negative, has remained negative, and the patient remains well. 



Fife'. C. — ^Jlrs. D. J. T. (Case 110100). Section through mass in posterior uterine wall 

showing syncytial cells. X57. 


We reserve the term chorionepithelioma for the highly malignant 
tumor, consisting of a disorderly growth of both Langhans’ cells and 
sjuieytium with an absence of villous formation. The growing masses of 
tumor cells splits the uterine muscle with destruction of tissue, necrosis, 
and hemorrhage, invades the sinuses, and is characterized by widespread 
metastases, particularly to the lungs and brain. AVe feel that this is a 
higlily fatal tumor, and the four cases of this type in our records liave 
all died. Fortunately this very malignant type seems to be rare. Of the 
four cases in our series three followed the passage of moles, while one 
was a primary chorionepithelioma of the Fallopian tube, which has been 
previously reported.^ 

AN e have had in following patients, witli Friedman tests, after preg- 
nancies or moles, two cases of passing interest. 


ftp’ll JHrs. E. T., a 36-year-old white woman, was 

at full term on Nov. 3, 1935, since which time tliere had been 
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present in excessive amounts in tlie urine and apparently also in the 
spinal fluid in instances of chorionic growths. Tlie presence of a positive 
test indicates the presence of viable choi’ionic tissues, but the frequency 
with which the test becomes negative and then subsequently positive, 
indicates that too much reliance should not be placed on a single negative 
test. The presence of a persistent positive test following a mole, abor- 
tion, or pregnancy justifies the diagnosis of persistent viable chorionic 
cells, although in one of our eases with bleeding and a positive test 
three months post partum, no chorionic tissue was identified in the uterus, 
tubes, or ovaries. It is quite likely that a small nest of cells was over- 
looked, although many sections were taken. In another instance, another 
pregnanejf had supervened within three months of the passage of a mole, 
and although its possibility was considered, we were reluctant to rely up- 
on it. While curettage is often helpful and is commonly used in the fol- 
low-up of these patients, negative findings may be entirely misleading, 
and the procedure is not udthout danger. Obviously the curette wiU not 
obtain tissue from masses outside of the uterine cavity, which is a rather 
common situation. 

The jiroblem, which always presents itself, is what course to pursue 
in the presence of a persistent positive test following the passage of a 
mole, an abortion, or term pregnancy. While we are justified in assum- 
ing the presence of chorionic tissue, are we justified in radical operative 
procedures on the assumption that a ehorionepithelioma is present? 
We have perhaps erred on the radical side, but the hope of removing or 
preventing a ehorionepithelioma has possibly justified our course. This 
course has in our hands resulted in radical procedures for chorioadenomas 
and syneytiomas, the termination of a normal pregnancy, and in one 
ease the inability to find any chorionic tissues in the removed structures. 
It is our custom in the presence of a pei’sistent positive test to perform a 
curettage, and if a month or so later the test is still positive, we believe 
that an abdominal exploration of the pelvis with hysterectomy is 
advisable. 

The question arises whether apparently benign chorionic tissues re- 
maining in the uterine walls and the vessels of the uterus and pelvis 
may not subsequently assume malignant characteristics. The same con- 
sideration arises in regard to deported chorionic tissue (deportation 
of chorionic villi). Apparently the question cannot be answered with 
certainty, but one is inclined to believe that they may. This would 
explain the presence of metastatic lesions with an absence of any primary 
malignant lesion in the uterus. One of our cases of ehorionepithelioma 
manifested itself as a hemorrhagic mass in the right broad ligament one 
year after an early abortion with vesicular villi. At abdominal explora- 
tion the uterus was small and separate from the mass. The mass in the 
right broad ligament was inoperable and was treated by radiation. The 
patient, however, died of pulmonarj’- metastases shortly after the radia- 
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ciu'ettage was performed and a normal pregnancy removed from the 
uterus. The patient lias since passed through a normal pregnancy ana 
an uneventful delivery. 

We have records of 24 patients wdio passed moles, and in addition 
one patient with a primary ehorionepithelioma of the Pallopiau tube, and 
one ease of a persistent positive Friedman with uterine bleeding for 
three months after a normal pregnancy. Of the 24 patients ^vith moles, 
4 had them removed by hysterectomy and 20 passed them through the 
vagina. Thirteen of the 20 whose moles were delivered through the 
vagina had an uneventful recovery, although one of the patients in a 
subsequent pregnancy had a spontaneous rupture of the uterus, probably 
from a weak spot in the uterine Avail as a result of invasion of the Avail 
with chorionic tissue. Curettage in this patient tAVo Aveeks after passage 
of the mole produced a large quantity of tissue, AA’hich Avas diagnosed 
as syncytial endometritis. Four of the 20, who Avere delivered through 
the vagina, had positive Friedman’s tests folloAA'ing the moles and were 
treated by hysterectomy, one diagnosed as chorioadenoma and three 
as sjmcytioma. All of these patients have surviA’^ed. The other three 
Avho passed the moles through the vagina developed ehorionepithelioma, 
all of them occurring before the use of the biologic tests in the subsequent 
examination and observation of patients aa4io have passed moles. The 
patients Avho had a diagnosis of ehorionepithelioma died. 


Table IE. Analysis or Cases 



NUMBER 

Moles passed tlvrougli vagina, uneventful recovery 

13 

Moles delivered by hysterectomy, uneventful recovery 

Moles passed, positive T'riedman, hysterectomy 

4 

Chorioadenoma 

1 

Sjmeytioma 

3 

Moles passed, subsequent ehorionepithelioma ] 

3 

Primary ciiorionepitheiioma of tube 

1 

Positive Priedman and bleeding 3 mo. following normal pregnancy 
and delivery. No chorionic tissue found 

1 

Total 

20 


Table III. Hydatidifokm Moles 



NUMBER 

PER CENT 

Delivered by hysterectomy 

1 4 

10.7 

Vaginal delivery, uneventful recovery 

13 

1 54.2 

Vaginal delivery followed by chorioadenoma ! 

1 

4.1 

Vaginal delivery followed by syncytioma 

3 

12.5 

Vaginal deliverj- followed bv chorionepitlielioma 

3 

12.5 

Total 

24 

100.0 


Discussion 

One of the most interesting deA’clopnienls in the consideration of 
chorionic growtJis is tlie use of the biologic tests for urinaiy gonadotropic 
substances in the diagnosis and prognosis. These hormones are often 
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Discussion 

DE. NICHOLSON J. EASTMAN, Baltimore, Md. — A fter a patient has been de- 
livered of an hydatidiform mole, wliat is the best means of detecting, at the earliest 
possible moment, the development of chorionepithelioma ? Since the histologic picture 
presented by hydatidiform mole is often unreliable as a prognostic guide and since 
clinical phenomena may be mi.sleading, Dr. Williams rightly emphasizes the im- 
portance of endocrine observations in following these patients. But, as he points out, 
here also pitfalls await us. Oeeasionall 3 ', the test may become negative, turn positive 
again, and later show once more a negative reaction. We have observed this in one 
of our cases, as have others. IMoreover, Schumann has reported a case in which 
a chorionepithelioma developed six months after a supposed miscarriage although 
repeated hormonal tests in the interim had been negative. Others have reported 
bizarre and irreconcilable results of a similar character. 

But even if it be granted that hormonal tests have been misleading in occasional 
instances of this disorder, it must also be admitted that in most cases they follow 
a definite pattern and are of great value. It would seem desirable, therefore, to 
look carefully into this question and ask if there is any way in which endocrine 
studies can be made to serve our purpose more i-eliably than they have at times in 
the past. That serum gonadotropin does follow a definite pattern following the 
expulsion of an hydatidiform mole in the average case is sho^vn by the studies of 
Brindeau, Hinglais, and Hinglais. Basing their statements on 86 cases, they found 
that their patients fell into three main groups. In Group I, the serum gonado- 
tropin fell rapidly to zero within two or three weeks; in Group II, it disappeared 
slowly, the mean time of disappearance in this group being almost eight weeks; 
there was great variability, however, and in 3 cases small amounts of gonadotropin 
were still present in the serum after three months; in Group HI, the serum gonado- 
tropin decreased for a few weeks and then showed a sudden upturn. The moles m 
Group I and II were all benign, as shmvn by the subsequent clinical course, while 
the patients in Group III developed chorionepithelioma. The authors, therefore, laj’ 
great stress on the secondary upward swing of gonadotropin, but this can onlj^ be 
demonstrated, of course, by quantitative assay. 

Dr. Eleanor Delfs of our Clinic has had the opportunity of following one case of 
hj’datidiform mole with quantitative serum gonadotropin assaj's with results which 
are shown in Table I. At the time of expulsion of the mole, the concentration 


Table I. Serum Gonadotropin* Following Delivery op Hydatid Mole 

Case E. McK. — 188903 


Day 

% 

11 

20 

29 

1 3() 


50 

64 

1 78 

1 106 

Units/L 

515,000 

12,000 

11,600 

2,600 

1 570 

1 350 

225 

0 

0 

0 


*International standard units of chorionic gonadotropin. 


of the hormSne in the serum was very high, a half -million units per liter, but this 
fell rapidlj' to reach 2,600 units bj^ the twentj’-ninth daj*. Tliis patient still showed 
serum hormone levels between 200 and 500 units between the thirty-sixth and fiftieth 
daj', and it should be pointed out particularlj- that these lower levels might or might 
not have given a positive Friedman reaction, depending upon the concentration ol 
the urine, the condition of the rabbit, etc. In other words, it is conceivable that wc 
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tion. Occurrences of this nature suggest that chorionic tissue remaining 
either inside or outside of the uterus may eventually assume malignant 
qualities. If this contention is correct then probably a radical method 
of treatment is justified in those cases in which chorionic tissue remains 
in tlie pelvis, invading uterine walls and vessels, whether we call them 
benign or malignant moles, chorioadenomas, syneytiomas, or milder 
variants of chorionepitheliomas. 

The presence at times of lutein cysts in the ovaries in association with 
chorionic growths has long been recognized, and their general tendency 
to retrogress following the passage of a hydatidiform mole is well Imown. 
Their frequency as reported in the literature seems to be dependent 
upon them being of sufficient size to permit detection on physical exam- 
ination. In some cases, however, they are not sufifieientlj’^ large to be 
definitely palpated on bimanual examination. They have been found 
microscopically in all of our cases in which the ovaries were removed 
and in which chorionic tissues were present in the pelvis, although in 
some the ovaries were not sufficiently enlarged to detect them on vaginal 
and abdominal examination. In two of our eases the cysts had partially 
twisted on their pedicles and gave rise to sufficient sjnnptoms to require 
their removal. 

Our experience, with these chorionic tissues which persist in the pelvis 
after the passage of a mole, suggests that the prognosis varies with the 
presence or absence of villous structures and with the presence or absence 
of proliferating Langhans’ cells. All patients in our eases which we 
have classified as benign hydatidiform mole, malignant mole or chorio- 
adenoma, and syneytioma have survived, while those in eases classified as 
chorionepithelioma, masses of Langhans’ cells and syncytium without 
villi, have died. If this is generally true it might seem to justify an at- 
tempt to classify them on some such basis as that proposed by Ewing.® 


Summary 

A discussion of hydatidiform moles and their subsequent course with a 
review of 24 eases is presented. The mole may be benign, its passage 
complete and recovery may be uneventful. In others, approximately one- 
half of our cases, chorionic tissues remain in the uterine cavity or in the 
uterine walls, and cause pei’sistent positive biologic pregnancy tests. 

We have classified these eases microscopically as syncytial endometritis 
or syneytioma (infiltration with syncytium only), malignant mole or 
chorioadenoma (syneytium, Langhans’ cells and villi), or chorion- 
epithelioma (Langhans’ cells and syncytium). 

Those diagnosed on this basis as chorionepithelioma have died, while 
all of the others have survived. 


inoml orf to Dr. .T;iines R. €a?li and to the other 

Pathology, for the pathologic studios and for 
nvalnahle a.d and snpst.ons ,n the preparation of this material. I am indebted 
narfnw department of Pathology and to Dr. .T. R. Right of the Do- 

partniont of Obstetrics and Gjmccology for the preparation of the photomicro-vaphs 
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tion of sucli cases chorionepithelioma will not be found. Instead of tliis, one will 
often discover tliat the chorionic hormone production has been kept up bj”^ incom- 
pletely removed but benign hj'datidiform mole. In many eases the molar tissue 
is actually irremovable by curettage, because it may have penetrated deeply into 
the maternal vascular channels. This w'as true, for example, in one of the patients 
included in Dr. Williams’ series whom I had the opportunity^ through his kindness, 
of observing with him, and I have had similar experiences with a number of other 
patients. ■ • 

DB. FOSTER S. KELLOGG, Boston, Mass. — Is there any validity in the theory 
that an immediate study of the mole material will give an indication as to whether 
that mole will become malignant? Our pathologist at the Boston Lying-in Hospital 
is of the opinion from liis work that, at least in a certain number of instances, he 
is able from the frozen sections to say that the mole is potentially malignant and 
that hysterectomj' at that time is justified on this basis. 

DE. GEORGE M. SHIPTON, Pittsfield, Mass. — We have had the disappointing 
experience of being mistaken on the Friedman test in the diagnosis of an ordinary 
pregnancy. Of course, it is generallj’^ accepted that there is a 5 per cent error and 
for that reason many people do turn rabbit tests instead of making a single test. 
I would like to ask just how many rabbits were used in the tests which he refers 
to as negatives that should not have existed as negatives? 

DR. WILLIAMS (closing). — Dr. Eastman’s suggestion in regard to quantitative 
serum determinations seems to be of real value. With the facilities available to us, 
however, we have been unable to make these determinations. 

In answer to Dr. Kellogg ’s question regarding tlie diagnosis by examination of the 
vesicular material passed, all I can say is that we have been unable to determine 
whether or not it has malignant potentialities or whether masses of chorionic tissue 
remain in the vessels and walls of the uterus. 

Dr. Sliipton raised the question of the number of tests which were made. Wliile 
we have simply stated that a Friedman was negative or positive, these have been on 
the basis of repeated tests. Several are usually done before any radical procedure 
is considered in a young woman. 
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might have ohtained a negative Friedman reaction on the thirty-sixth day, a positive 
one on the forty-third day, and again a negative response on the fiftieth day, despite 
the fact that the serum hormone concentration was decreasing in a smooth and norma 
manner. Only quantitative assays can ^ve clear-cut evidence of this progressive 
decrease. Likewise, in the series of Brindeau, Hinglais, and Hinglais, a small frac- 
tion of their cases continued to show small amounts of hormone in the serum for three 
to five months, borderline amounts which might or might not have given a positive 
Friedman, depending on the circumstances mentioned above. 

It would thus appear that the Friedman test, although of the utmost value in the 
diagnosis of pregnancy, is not sufficiently delicate to reveal accurately the progressive 
decrease in gonadotropin which follows the expulsion of benign moles. Aeeordingly, 
the gist of my discussion is to suggest the employment of quantitative assays on the 
serum in following patients after hydatidiform mole. Laborious as these assays 
are, the gravity of ehorionepithelioma is such as to justify the trouble. By this 
means it seems possible that some of the bizarre and irreconcilable results heretofore 
reported may be avoided, 

DR.. EMIL NO'VAK, Baltimoke, Md. — ^T he confusion in the nomenclature of the 
diseases described by Dr, Williams pertains not only to terms but also to interpreta- 
tions. The intermediate type of lesion, to which the name chorioadenoma destruens 
was applied by Ewing, is not a clearly defined group. The term itself has always 
seemed to me a badly selected one, being based on a supposed similarity of the 
chorionic villi with gland structures, when as a matter of fact they much more 
strongly suggest, histologically and functionally, the villi of the intestine. 

There is rarely any difficulty in the histologic diagnosis of a franldy benign mole 
or of a frank ehorionepithelioma. But there is an intermediate group of cases in 
which pathologists will differ, chiefly because of differences in criteria as to histologic 
malignancy. Such attributes as penetration of blood vessels, to which some attach 
great importance, would seem unreliable in view of the fact that the villi and 
trophoblast of normal pregnancy penetrate vascular channels, while similar penetration 
is often seen in hydatidiform moles which by their clinical course are, obviously 
benign. Nor is trophoblastic overgrowth in itself a safe criterion, as clinically benign 
moles may show extensive trophoblastic proliferation. Tliis is especially true of 
villi still attached to the uterine wall, while the degenerated villi usually con- 
stituting the grapelike masses filling the uterine cavity may show little or no 
proliferation. 

In the chorioncpitlielioma on wliich all pathologists will agree, there is not only 
a lawless overgrowth of the trophoblast in columns or islands which invade and 
destroy the musculature, as indicated by extensive coagulation necrosis, but there 
is usually a, loss of the villous pattern. There are exceptions to this, but when this 
'illous pattern is well preserved, I have been inclined to lean backward in the 
diagnosis of malignancj'. 

It would seem that the sensible plan is to recognize gradations of malignancy 
"ith these lesions as with other forms of malignancy. If the so-called chorio- 
adenoma de.struens, or the “malignant mole” of other writers, is really clinically 
malignant, why not consider it a ehorionepithelioma of a lesser degree of malig- 
nancy tlian the very frank ehorionepithelioma which I have just discussed? By the 
same token the term adenoma malignum, used by so many pathologists, is better 
i^poken of ns adenocarcinoma of Grade I. 

biologic tests, valuable as they are, they may lead us astray, as Dr. 

ilianis lias emphasized, so that we are now evaluating them more circumspectly 

lau we formerly did. If the quantitative test remains strongly positive for manv 
noo,s or months after the evacuation of a mole, most gvTiecologists will feel justified 
"1 performing liy.'^torcctoiny, and their attitude cannot be criticized in view of the 
grave possibilities to tlic patient. But I am convinced that in a very large propor- 
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Tlie general incidence of sarcoma of tlie uterus is doubtlessly some- 
what lower than the average of figures quoted in reports of individual 
obs^vers. This viewpoint^ seems verified by statistics 'made available 
by Dr. Louis C. Kress,® Director of the Division of Cancer Control of 
the Department of Health of the State of New York. During the year 
1941, as successful operation of the cancer reporting law became a reality 
in New York State, a total of 1,661 malignancies of the uterus ivere re- 
ported. Thirty-four eases, 2.04 per cent, were reported to be sarcomas, 
an incidence of one sarcoma for each 48.8 carcinomas of the uterus. 

Variation in the reported frequency of sarcoma of the uterus may in 
part be accounted for by differences in the criteria upon which observer 
have based their diagnosis. Our own material included 7 cases that 
should not be considered in a study of sarcoma of the uterus (Table I). 

Table 1. Incidence op Sarcoma op the Uterus 

In the Buifalo General Hospital 
1920-1941 Inclusive 


diagnosis op tumor 


NUMBER OP CASES 


Pibromyoma of uterus 

Carcinoma of the uterus (cervix and fundus) 577 

' ' Sarcoma of the uterus ’ ’ 4G 

Cases reclassified and omitted 

Uterine sarcoma proved secondary at autopsy 1 

Carcinosarcomas 3 

Atypical myomas reclassified nonmalignant 3 

Total 7 

Sarcomas associated with myomas 12 

Sarcomas in uteri showing no fibroids 27 

Total cases considered as sarcomas 39 

Incidence of sarcoma 

As a malignant tumor of uterus (1 to 15.6 carcinomas) 6.33% 

In patients operated for myomas (1 to 96 fibroids) 


Associated with degenerating myomas 1 per 307 fibroids 


3686 


1.04% 


In one instance at autopsy a previously recorded sarcoma of the uterus 
was proved to be secondary to primary sarcoma of the adrenal gland. 
In 3 cases the clinician had recorded a diagnosis of sarcoma on patients 
in whom the pathologist had noted only atypical cellularity in fibroids. 
Three other cases of so-called carcinosarcoma had been listed as sarcomas 
of the uterus. Excluding these 7 cases, the remaining 39 represent an 
incidence of one sarcoma in every 15.6 malignancies of the uterus, and 
one sarcoma in each 96 fibroids treated during the years 1920 to 1941. 

Malignant Degeneration in Fibroids 

Varied interpretation of controversial slides accounts for a wide dis- 
crepancy in the reported incidence of sarcomatous change in myomas. 
Figures as high as 10 per cent have been reported but there is genei'al 
agreement that not more than 1 per cent of myomas undergo malignant 
change. Novak and Anderson'* reported that 0.56 per cent of their 
fibroids should be so classified, a figui-e supported by Kimbrough,® who 
noted an incidence of 0.76 per cent in his matei’ial. Eeviewing the his- 
tologic reports of 1,400 of our fibroids, in 12 we noted atypical changes 
tliat might be interpreted as early sarcomatous transformation. This 


SARCOMA OF THE UTERUS- 

Clyde L. Randall, M.D., Buffalo, N. Y. 

[From the Department of Obstetrics and Gynecology of the Buf}alo General 
Hospital and the University of Buffalo) 

T rue primary sarcomas of tlie uterus are recognized clinicallj'' as 
highly malignant tumors. Unfortunately the histologic diagnosis of 
sarcoma in the uterus is often difficult AAdien the neoplastic picture ap- 
pears in association with myomas. Patient and doctor alike are fortunate 
in that sarcomas associated with grossly appreciable fibroids often do not 
prove clinically malignant. So-called secondary sarcomas, these rela- 
tively benign tumors, apparently arise by sarcomatous transformation in 
degenerating myomas. 

Our observations regarding sarcoma of the uterus have been largely 
directed to the problem of diagnosis in the doubtful or borderline case. 
The records of our patients have been studied in an effort to recognize 
when cellular irregularities in rapidly growing or degenerating myomas 
become sarcomas capable of initiating a clinically malignant course. In 
57 instances we know the patient’s length of sinwival, date of death, 
or present phj^sieal condition. However, few autopsies have been ob- 
tained and in most instances Ave lack proof that patients died of sarcoma. 
For the most part, conclusions have been based on the number of pa- 
tients knoAvn to be living at the present time. 


Incidence 


The records of the Buffalo General Hospital during the past 21 years 
list the diagnosis of sarcoma of the uterus ui 46 cases. Comparing these 
46 sarcomas with 3,686 fibroids and 577 carcinomas of the uterus treated 
during this interval, we found an incidence of one sarcoma in 80 fibroids 
and one sarcoma in every 12.5 malignancies of the uterus. These figures 
indicate a surprisingly high incidence of sarcoma compared vdth Sea- 
right’s' report of 3,203 fibroids and 576 carcinomas of the uterus with 
only 12 sarcomas during the same period of time. However, Goldberger” 
noted one sarcoma in 100 fibroids, and Smith, ^ in 1941, reporting from 
Memorial Hospital, where a high incidence of malignant tumors Avould 
he ex]wcted, found one sarcoma in each 47 fibroids examined. Novak 
and Anderson'* have reported that 3.1 per cent of the i;terine malig- 
naucies sectioned in their laboratory rvere sarcomas. At the University 
oL Pennsylvania, Kimbrough^ found an incidence of 3.2 per cent. Sea- 
1 >ght s report agrees with the frequently quoted figure of one sarcoma 
0 every 40 carcinomas of the uterus. This same frequency was noted 
P Sendder and Fein® in 1934; by Handlcv and Howkins" in 1937, and 
Ivotz and Kaufman® in 1938. 


the Fifty-Fifth Annual Meeting of tiic American As- 
Sopt. 10 to Gynecologists and Abdominal Surgeons. Hot Spring.^, Va., 
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While follow-up data were obtained on 2 of the 3 omitted cases, slides 
are no longer available and the histologic diagnosis was recorded simplj'^ 
as sarcoma of the uterus. Seven of the 12 tumors arising in uteri con- 
taining myomas were considered by the pathologist as originating by 
sarcomatous degeneration in fibroids. Two of these patients have been 
followed for over three years, the remaining 5 for over five years, but 
none of this group have shovoi any evidence of metastasis or the recur- 
rence of a pelvic tumor. Compared with the rapidly fatal course noted 
in patients with a giant, mixed or round cell type of tumor, this table 
shows an occasional long time survival by patients whose tumors were 
designated as spindle cell sarcoma. Liltewise, in the group considered to 
be primarily of endometrial origin, 3 patients have survived for two 
and one-half, five, and fourteen years. 

One patient surviving fourteen years is of particular interest. Grossly 
and histologically a typical case of sarcoma botyroides, an 8-year-old 
girl was treated by Dr. James E. King in 1928, bj’- local excision of the 
tumor from the cervix followed by two small-dose applications of radium 
in the cervical canal. Now 22 years old, the patient is having fairly 
regular periods and on examination the uterus and adnexa appear to be 
normal. We have noted no other reports in the literature of long term 
survival of a patient treated for this usually highly malignant form of 
sarcoma. 

Considering the 39 eases listed in Table I, we found that 29, operated 
prior to 1938, could be utilized in calculating a five-year survival rate. 
Follow-up information ivas obtained on all 29 patients in this group. 
Nine were found to be free of symptoms after five years, a cure rate of 
31 per cent. Six of 8 patients operated prior to 1938, in which a sar- 
coma was found associated with fibroids, have survived over five years. 
This figure for curability is in striking contrast to the results noted when 
patients were found to have sarcomas unassociated with myomas of the 
uterus. In this group only 3 of 21 patients survived five years, a five- 
.year survival rate of 14.3 per cent in primary uterine sarcomas. 

Symptomatology 

The diagnosis of sarcoma of the uterus is rarely made before opera- 
tion. The symptoms and findings usually suggest a preoperative diag- 
nosis of fibromyoma of the uterus. Observers agree that irregular 
vaginal bleeding is the most frequent complaint. Watery discharge is 
often noted bj^ patients ivith an endometrial type of sarcoma. A rate 
of gro-wth more rapid than ordinarily noted in benign tumors should 
warrant a suspicion of the malignant character of the neoplasm. The 
case recently reported by Anderson and Lomax^^ emphasizes the malig- 
nant potentialities of rapidly recurring polyps. Abnormally rapid 
growth should always be regarded with suspicion in spite of a reas- 
suringly negative histology. Pain has been frequently noted as a com- 
paratively early symptom in sarcoma as compared to the late occurrence 
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represents one fibroid siiowing areas of atypical cellularity in each 116 
myomas examined, an incidence of 0.85 per cent. It is interesting to 
consider this figure in view of the fact that among sarcomas found in 
our Hospital, while 12 were associated with myomas, only 7 were con- 
sidered examples of sarcomatous transformation in degenerating myomas. 
Our incidence of malignant degeneration in fibroids is therefore only 
0.19 per cent, one sarcoma in each 526 fibroids. 


Classification. 

Classifications of sarcomas of the uterus generally prove unsatisfactory 
because, as Novald® has concisely stated, “the invasive tendency of sar- 
coma soon tends to blot out the evidences of its origin.” In relatively 
early cases grouping can be based on the suspected tissue of origin, but 
in the majority of reports sarcomas of the uterus have been classified ac- 
cording to the dominant type of neoplastic cell (Table II). Grouping 


Table II. Prognosis in Sarcoma of the Uterus 
Classified According to Histologj' of Tumor 


histologic 

GROUPING 


Sarcomatous degeneration 
in fibroids 


Giant cell sarcoma 


!Mixed cell sarcoma 


Round cell sarcoma 


Spindle cell sarcoma 


Endometrial sarcoma 


Totals 


total 

CASES 


CASES 

LIVING 


10 


10 


30 


LENGTH OF 
I TIME SURVIVORS 
FOLLOWED 


12 


DECEASED 


2 — 3 years 
4 — 5 years 
1 — 6 years 


1 — 12 years 
1 — 14 years 


1 — 21 years 
1 — 5 years 
1 — 14 years 


24 


LENGTH OF 
SURVIVAL 


1 — 2 mo. 
1 — 10 mo. 


1 — op. 

1 — 2 mo. 
1 — 6 mo. 


2 — 2 mo. 
1 — G mo. 
1 — 36 mo. 


-? 

-op. 

- 1 mo. 

- 2 mo. 


3 — C mo. 
1 — IG mo. 


2 — 2 mo. 
1 — 3 mo. 

1 — 9 mo. 

2— 12 ino. 
1 — 22 mo. 


operated prior to 193S, 9 (31%) have survived 5 or moi 
sarcomas associated with fibroids operated prior to 1938, G ( 
vived 0 + years. ^ 

Of _1 sarcomas in uteri not containing fibroids operated inior to 1938 
nave survived 5+ vears. 


■o years. 

75%) liavo sur- 
nnly .‘i (14.3%) 


our cases in this manner, when tlie cell type is correlated with the ])a- 
^ on s c inieal coiirsCj there is noliccahle variation in tlic deirree of dim 
leal malignancy manifest by difierent types of sarcoma. Tliree of llie 
saicomas listed in Table I have been excluded from this grouping. 
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Discussion 

. Credit for the first attempt to correlate the histologic picture with 
the patient s clinical course should go to Proper and Simpson/® who in 
1919 noted large atypical nuclei and giant cells occurring in direct pro- 
portion to the clinical degree of malignancy. In doubtful cases these ob- 
servers suggested the absence of mitotic figures as a dependable criterion 
of benign growth. Their interpretation of the significance of mitotic 
figures has been repeatedly verified by later studies. Difficulties in in- 
terpretation of the histology of these uterine sarcomas w^ere evident in 
1920, when Evans, quoted Kelly and Cullen as stating that while they 
found 17 sarcomas of the uterus among 1,400 myomas removed, during 
the same period of time they had noted 17 other tumors in which the 
diagnosis of sarcoma was questionable. Combining a correlation of the 
histology and the clinical course of the patient, Evans reported an evalu- 
ation of 9 histologic characteristics previously described by various ob- 
servers as reliable criteria of the sarcomatous picture. His method in- 
volved highly technical and painstaldng work in order to make the actual 
count of mitotic figures upon which he based an estimate of the prog- 
nosis. Significantly he noted no gradual gradation in the number of 
mitotic figures and emphasized that sections of the tumors examined con- 
tained either (1) very many, (2) few, or (3) practically no mitotic fig- 
ures. This finding has suggested to many observers that even a rough 
estimate of the frequency of mitotic figures would provide a practical 
means of judging the prognosis in an individual case. 

In addition to evaluating the presence and number of mitotic figures, 
Evans described the appearance and significance of giant or atypical 
nuclei in myomas. He accepted Wilson ’s^^ observation that atypical or 
giant nuclear forms "ivere evidences of amitotic division among degenerat- 
ing cells. According to Evans, Wilson had shown that a division of the 
nuclear material might occur without a corresponding division of the 
cytoplasm. This process Wilson had interpreted as direct cell division, 
and he regarded it as an indication of degeneration in the cells involved. 
In discussing the significance of atypical or giant nuclei in fibroids Evans 
noted that bizarre nuclear forms had been reported in cultures of ir- 
radiated tissue in which similarly atypical nuclei appeared as degenera- 
tion replaced active proliferation. 

Schmitz,^® in 1941, described the prognostic significance of atypical 
and bizarre nuclear forms observed in repeated biopsies taken from 
cervical malignancy during the course of roentgen therapy. In Schmitz s 
material it was apparent that atjqiical or giant nuclei forecasting clinical 
arrest of the malignancy should be regarded as evidence not of pro- 
liferation, but of the degeneration of tumor cells. This interpretation of 
the significance of so-called giant or atypical nuclei seems equally ap- 
plicable to similar atypical cells in degenerating myomas. At least in 
our material we have noted no evidence that such cellular irregularities 
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of pain in carcinoma of the uterus. To make the diagnosis Avhen malig- 
nancy of the uterus is removable we must remain apprehensive con-^ 
cerning irregular or post-menopausal bleeding. Hopeless malignancy 
will develop if we readily conclude that abnormal bleeding is due to a 
palpable, but possible incidental fibroid. 

Treatment 

Effective treatment of sarcoma of the uterus depends upon wide 
surgical removal of all pelvic tissue that can he sacrificed. The predis- 
position of these tumors to postoperative thrombo-embolism should be 
remembered. Care should be taken to avoid injuring venous channels 
proximal to the point of ligation. After a subtotal hysterectomy for 
supposedly henign fibroids, when sarcoma is reported, the operator is 
confronted with the problem of possible malignancy in the remaining 
cervix. Dannreuther^- and others have expressed the opinion that a 
secondary operation for removal of the cervix subjects the patient to 
greater danger than the probability of extension from the cervix. A 
study of our material substantiates the wisdom of a conservative course, 
although in at least one instance we could ascribe recurrence of pelvic 
sai’coraa to extension from a cervical stump. In a majority of cases it 
seems probable that sarcoma arising in the fundus and involving the 
cervix at the time of operation would have extended beyond removable 
limits, in which case secondary removal of the retained cervical stump 
could add nothing to the five-year salvage among these patients. Sev- 
eral observers have reminded us that radium can be satisfactorily ap- 
plied postop erativelj'- in the cervical stump, a measure involving far less 
risk to the patient than a secondary operation for removal of the cervix. 

According to Masson,^® the 1920 German Gynecological Council con- 
cluded that results following irradiation therapy were so good that no 
opei’ation was advised when this diagnosis was proved or suspected. In 
his own material Masson noted that irradiation was of no appreciable 
value in at least one-fourth of the eases treated at the klayo Clinic. Our 
observations suggest that palliative benefit can be realized by irx-adiation 
of the more anaplastic types of uterine sarcoma. The I’elatively long 
survival of several patients in Groups C and D treated by radium and 
x-ray therapy is shown in Table III. The effectiveness of irradiation is 
most apparent in patients treated preoperatively by intrauterine applica- 
tions of radium for suspected carcinoma of the uterus. Healy^^ and 
others have expressed pessimism regarding the results of irradiation in 
sarcoma of the uterus. Howevei*, on the basis of eomparatively limited 
observations, we believe it would be advisable to employ intrauterine 
radium before panhystereetomy in the treatment of the highly cellular 
sarcomas of endometrial oi’igin. On the other hand, we iiave found that 
postoperative roentgen therapy appeals to accomplish very little, pai’- 
tieularly in cases of the histologically more mature types of myogenic 
sarcoma. 
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Table III. Prognosis in Atypical Myomas and Sarcoma of tub Utphus 


Study of 60 Cases: 45 Sarcomas of the Uterus, 15 Atj-pical Myomas 
Classified According to Suggested Grouping 


GROUPS 

total 

CASES 

CASES 

LIVING 

LENGTH OF 
time SURVIVORS 
FOLLOWED 

DECEASED 

LENGTH OF 

SURVn'AL 

A 

Degenerating or soft rapidly 
growing myomas, atypical 
nuclei, or few mitotic 
figures 

15 

14 

0 — under 18 mo. 
5; — 14 to 3 yr. 

5 — 3 to 5 yr. 

4 — over 5 yr. 

1 

24 yr. 

B 

Sarcomas associated with 
flbromyomas, atypical nu- 
clei, and noticeable mitotic 
figures 

14 

10 

1 — under 18 mo. 
0 — 14 to 3 yr. 

3 — 3 to 5 yr. 

6 — over 5 yr. 

4 

1__? 

1 — 6 mo. 

1 — 9 mo. 

1—17 mo. 

C 

Sarcomas in uteri not con- 
taining fibroids 

28 

4 

0 — ^under 18 mo. 

1— 2 yr. 

1— 12 yr. 

2 — ^14 yr. B 

24 

2 — operative 
11—1 to 3 mo. 

4 — 3 to 6 mo. 
4r-6 to 12 
mo.** 

1—22 mo. 

1 — 36 mo.* 
1—? 

D 

Carcinosarcomas, highly ana- 
plastic undifferentiated 
cells (not two neoplasms 
combined) 

3 

! 

0 


3 

1—? B 

1 — 2 yr. E 

1 — 2j yr. E 

Totals 

60 

28 

— 1 32 1 

— 


Cases treated by radium without hysterectomy (B) or prior to hysterectomy (*) are 
indicated. 


**Two of 4 cases, surviving six to twelve months, and *one case surviving thirty- 
six months, treated by radium before hysterectomy. 


Group A includes rapidly growing soft myomas containing a notice- 
able number of mitotic figures, but with preservation of a fairlj'' regular 
arrangement in spite of increased cellularity. In this group we would 
also place fibroids in which sections show atypical polymorphic or giant 
nuclear forms, usually in or adjacent to areas of degeneration in myomas. 
Fifteen patients in this group have been followed, 9 for over three years 
and 4 for over five years with no evidence to suggest that a clinically 
malignant tumor was overlooked at the time of operation. 

Group B includes cases in which histologic section^ of a grosslj’’ ap- 
preciable fibroid reveals atypical nuclear forms and mitotic figures, en- 
dences of the active proliferation of atypical cells. ^ Twelve^ of these 
patients were noted in Table I as sarcomas associated with fibroids. Two 
additional eases, discovered in reviewing the histology of 1,400 fibroids, 
had not been property filed in the record room and are included Imre 
as the thirteenth and fourteenth secondary sarcomas followed. Ob- 
viously Group B includes secondarj’' sarcomas in mammas as_well as pii- 
mary sai’comas (belonging in Group C). We believe the majority of the 
clinically malignant tumors in this group are primary sarcomas associ- 
ated with an incidental fibroid. For a practical estimate of the 
nosis, if there was a grossly appreciable fibroid, we have placed the 
tumor in Group B. 
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ill myomas indicate a potentially malignant tumor. However, it must 
bo emphasized that when similarly atypical cells appear in a tumor con- 
taining a noticeable number of mitotic figures a clinically malignant 
tumor should be suspected and a guarded prognosis given. 

Our interest in sarcoma of the uterus was originally stimulated by 
observation of 2 patients whose malignant course was not predicted by 
the histology of the tumor removed. It seemed possible that other pa- 
tients with equally malignant tumors might have been overlooked and 
their eventually malignant course not reported to us. With that pos- 
sibility in mind we reviewed the histologic reports of 1,400 consecutive 
fibroids. Atj'^pical cellularity was noted in 12 myomas, an incidence of 
0.85 per cent, or one fibroid that might be viewed with suspicion in each 
116 removed. Follow-up data on these 12 patients reveal that 11 have 
survived periods varying from eighteen months to over five years. Five 
have noted no signs of recurrent pelvic tumor during an interval of three 
to five years, while 4 have been perfectly well over five years. One of the 
12 died two and one-half years after operation but no autopsy was held, 
and we could obtain no reliable information concerning the recurrence 
or absence of a pelvic tumor. 

The records of the 12 patients shoAving atypical cellularity in fibroids 
have been added to the data of 3 similar cases reclassified nonmalignant 
in Table I. This combination provided us AAuth a total of 15 patients 
to be regarded as borderline or potentially malignant fibi’oids. Obviously 
these 15 tumors Avere histologically atypical myomas and are not to be 
considered as sarcomas of the uterus. HoAvever, Ave have observed tAvo 
patients develop a rapidly recuiTent and clinically malignant tumor of 
the pelvis soon after removal of histologically benign but atypical my- 
omas. In such instances routine histologic sections may have failed to 
portray a malignant picture that AA'ould have been apparent had more 
sections of the tumor being studied. Careful reexamination and ad- 
ditional sections Avould undoubtedly insure closer correlation of the 
histology" and the clinical course. On the other hand, one purpose of 
this study has Imen to determine the reliability of routine histology in 
these doubtful or borderline eases. Tumors have been classified entirely 
on the basis of tlie pathologist’s routine reports. On the basis of the 
folloAv-up data to be reported in Table III, Ave conclude that fibroids 
showing areas of at:sqAical cellularity should not be AueAved Avith alarm 
unless the histologj^ Avarrants a diagnosis of established sarcoma. 

Proposed Classification 

Considering the data in Table II AAm AA'cre impressed by the relatively 
ong sui AUAml of patients AA’hose sarcoma AAms associated AA'ith a grossly ap- 
preciable fibroid. Seeking a practical basis for an estimate of the prog- 
nosis in an individual ca.se. Ave liaA'e reclassified 60 patients into 4 groups 
as indicated in Table III. 
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D. Certain highly anaplastic tumors of the uterus are frequently 
classified as earcmosareoma. In a majority of these cases the 
histologic picture indicates a highly maligna,nt tumor difficult to 
classify rather than the presence of coexisting carcinoma and 
sarcoma. 

Patients in this group provide the more radiosensitive of the 
tumors classified as sarcomas of the uterus, but early extension 
or local recurrence is the rule. Death due to metastasis may 
occur ill sjiite of apparent local eradication of the tumor. 

Conclusions 

Fibroids showing areas of aty^pieal eelliilarity should not be viewed 
with alarm unless the histologic changes justify a diagnosis of established 
sarcoma. 

The prognosis of patients with sarcoma of the uterus primarily de- 
pends upon the state of the disease when adequate treatment is instituted. 
To a lesser degree prognosis varies with the histology of the tumor. 

A comparatively simple basis for the classification of sarcomas of the 
uterus is suggested as an aid in estimating the degree of clinical malig- 
nancy. 

A general attitude of pessimism is not justified in the management of 
patients with sarcoma of the uterus. Among the patients followed in 
this study and in a majority of similar reports in the literature, the per- 
centage of five-year survivals is approximately 30 per cent. 
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Discussion 

DE. AAHT.TJAM H. A'OGT, St. Lodis, Mo.— AAIien Dr. Eandall sent me his paper 
for review only a few da 3 ’^s ago, I was immediately impressed with the large number 
of sarcomas of the uterus reported. His figures show that even when all sarcomas 
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Group C consists of tumors frankty sarcomatous arising in uteri not 
containing fibroids. It is evident that a majority of patients with a 
true primary sarcoma of the uterus consistently run. a rapidly fatal 
course. 

Group D comprises the small group of higlily anaplastic tumors usually 
designated as carcinosarcoma. The literature regarding this particular 
group of tumors provides a comprehensive discussion of the various 
histologic pictures frequently classified as carcinosarcomas. Hoffman^® 
has called attention to the rarity in which this picture is due to co- 
existing carcinoma and sarcoma in the same uterus. Handley and 
Howkins" emphasize the difficulties of accurate diagnosis in this group 
of cases. They advise consideration of the possible effects of (a) sec- 
ondary infection, (b) previous irradiation therapy, or (e) sarcomatous 
infiltration of a secondarily invaded and distorted epithelial surface. At 
least two of the three cases in our series were in all probability highly 
malignant anaplastic carcinomas. They are included here because we 
wish to mention later the comparative radiosensitivity of these tumors 
compared to other types of uterine sarcoma. 

“We believe this proposed grouping provides a practical basis by which 
sarcomas of the uterus may be classified. Our observations suggest this 
grouping may prove an aid in estimating prognosis in the individual case. 
The relationship between prognosis and the proposed grouping is in- 
dicated in the following outline ; 

A. The presence of a noticeable number of mitotic figures in rapidly 
growing myomas or the finding of giant cells — atypical polymorphic 
nuclear forms, in or adjacent to degenerating areas in leiomyomas, 
may be regarded as criteria warranting a suspicion of sarcomatous 
change, Imt neither finding alone should imply a clinicall}’- guarded 
prognosis. 

Patients in this group should not be considered as harboring a 
malignant tumor and so-called prophylactic irradiation therapy 
is not justified. 

B. Histologic evidence of actively proliferating atypical cells in pa- 
tients with a grossly appreciable myoma — the presence of mitotic 
figures and atypical nuclear forms, warrants a diagnosis of sar- 
coma, arising either as a result of so-called sarcomatous degenera- 
tion in a fibroid or as a primary sarcoma associated with an inci- 
dental myoma. 

Patients in this group should be treated by radical siu’gery, A 
guarded prognosis should be given as recurrence or extension 
of a clinically malignant tumor may be expected in a definite 
proportion of these cases. 

C. Histologic diagnosis of sai’coina in a uterus not containing fibroids 
usually foretells a rapidly fatal course irrespective of the tj^e of 
predominating cell or the apparent histogenesis of the tumor. In 
a striking percentage of cases operative removal of this type of 
tumor is followed b3' death from vascular accidents during hospital 
convalescence. Preoperative irradiation may decrease the number 
oi postopei'ative deaths due to thromembolism but the majoritj’’ of 
primaiy sarcomas of the uterus are relatively resistant to irradia- 
tion tlierapy and usually only palliation can be expected. 
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pattern, the polypoid masses being bulky, infiltrative, and friable. The same thing 
is true of growths arising in the endocervix, so that if one removes a polyp which, in- 
stead of the fragile structure of most cervical polyps, is of this bulky friable struc- 
ture, one should suspect sarcoma. 

Diagnosis is ordinarily not made until, or even more frequently, after operation. 
Curettage may at times reveal the lesion preoperatively, but more often not. The 
microscopic diagnosis is often easy enough, but, as with other types of malignancy, 
there are borderline cases concerning which pathologists differ. In most of these 
cases this doubt is of very little practical disadvantage, as they are likely to be of 
a low degree of malignancy. 

If the microscopic section shows the muscle cells uniform in size and nuclei, 
making due allowance for the differing angles of section of the muscle bundles, 
there is no justification for the diagnosis of sarcoma, no matter how cellular the 
growth. The criteria of malignancy here, as witli sarcoma in general, are disparity 
in the size of the cells, and of the nuclei, with mitosis, hyperchromatosis, and other 
evidences of anaplastic activity. Giant cells are perhaps most often of the symplasmic 
variety, due to blending of the cytoplasm of adjoining cells in degenerating areas of 
the tumor. I agree with Dr. Vogt that in Dr. Randall’s suggested classification, 
there is no reason for the separation of Groups A and B, both of which pertain 
to sarcoma originating in myoma, though the degree of malignancy may of course 
differ very widely. 

DB. JAMES E. KING, BuFPAno, N. Y. — My interest in this subject arises from 
the fact that two of my patients form a part of Dr. Randall’s report. One was the 
girl of S years who had a sarcoma butyroides. I told the parents that the outlook 
was very unfavorable, but the patient comes in to see me occasionally, still in 
very good health, now 19 j'cars of age and is having normal menstrual periods. She 
has a perfectly normal pelvis. 

The other case was a patient from whom I removed polyps every two or three 
months over a period of about a year and a half. These polyps were always reported 
by the pathologist as benign. Clinically these recurrent polj’ps were not benign 
and I felt that there was very definitely more than a suspicion of sarcoma. Later 
the uterus was removed and found to contain several additional polyps and several 
tumors that appeared to be fibromas. That was less than a year ago and the woman 
now has a large recurrence that occupies the entire pelvis and much of the abdomen. 

The classification was primarily an attempt to find a distinction between Groups 
"A” and “B,” and next to call attention to the purely clinical observation that 
sarcoma in association with fibroids is usually not a rapidly fatal tumor. On the 
other hand, the diag-nosis of sarcoma when there is no fibroid confusing the histologic 
picture foretells a rapidly fatal course. The tumor may prove radiosensitive, and 
simply because sarcoma is included in the nomenclature of a neoplasm does not mean 
that irradiation may not be of benefit. 

DR. RANDALL (closing).— I am afraid that I failed to make clear the distinction 
between Groups "A” and “B.” Two pictures of atypical cellularity may be seen 
associated with myomas. In the first there are veiy atypical, giant or bizarre nuclear 
forms. Such atj’pical nuclei, usually noted in degenerating myomas, are not an 
indication of malignancy. Secondly, there may be impressive numbers of mitotic 
figures in rapidly growing myomas, but alone, mitotic figures are not an indication 
of nialignancj-. On the other hand, when sections of the uterus show strikinglj 
atypical cells plus mitotic figure.s, such a combination spells sarcoma. In Gioup 
A there are atypical nuclei or mitotic figure.s, in Group B Ijotfi atypical nuclei 
and mitotic figures. That was the distinction between tumors jilaced in Groups 
•‘A” or “B.” 
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of tlie uterus associated rvitli fibroids are eliminated, 4.7 per cent of all malignancies 
of the uterus are sarcomas. Since the essajust’s percentage seemed rather high, I 
investigated the records at our own hospital. Here I found that out of the last 
391 cases of malignancy of the uterus there were 11 cases of sarcoma. Ten of these 
were sarcoma of the uterus proper, one of the endometrium, and there was no sarcoma 
of the cervix. Two of the sarcomas of the uterus were associated with fibroids. If 
we eliminate these two cases, as the author has done in his series, we then have a figure 
of 2.3 per cent. Unfortunately, time did not permit an investigation of the outcome 
of our recorded cases. 

Classifications of sarcoma of the uterus vary gJ’eatly and are confusing. Dr. 
Randall attempts to establish criteria on which to base an estimate of the prognosis. 
I can, however, see little difference in his Group “A” and Group “B” cases. In- 
cluded in both of these groups are tumors in which atypical polymorphic or giant 
nuclear forms appear in fibroids. In both groups mitotic figures are present. I am 
sure that no one would claim that the presence of mitotic figures was necessarily 
evidence of malignancy, A fibroid, for instance, having the appearance of a normal 
tumor except for a few more cells than usual and containing one or two mitotic 
figures to every 10 or 20 high power fields, should not be considered as a sarcoma 
but simply as a rapidly gi'owing non-malignant tumor. If, however, the tumor is 
very cellular it might be looked upon as suspicious. 

Considerable interest has lately been aroused by the degree of nuclear activity 
as indicated by the mitotic count. Evans and Kimbrough found, for instance, that 
the mitotic count parallels, as a rule, the degree of clinical malignancy. Novak relates 
his experience with the mitotic count and states that of 20 cases in which 0 to 5 
mitoses were found in 20 fields, 15 were living more than 3 years after operation, 
1 received only palliative treatment and presumably died, and 3 were not traceable. 
On the other hand in 7 patients with mitotic counts above 30 and up to 88, all are 
known to have died. He said: “It would therefore seem that when the mitotic 
count is low, recovery is the rule. ’ ’ 

No one, I think, would argue with the essayist about his “C” and “D” groups. 
These are highly malignant tumors running a rapidly fatal course. 

To attempt a classification as Dr. Randall has outlined- is undoubtedly desirable, 
but I am wondering whether bj' this means we will be in anj'- better position to 
grade the degree of malignancy of a given tumor. The old classification of spindle 
cell, round cell, and mixed cell and, perhaps, giant cell tumor is probably as satis- 
factory as any, remembering that the unripe or undifferentiated cells are the most 
malignant and the spindle cell type of the leiomyosarcoma with considerable 
differentiation is of the lowest grade of malignancy. This, coupled with an accurate 
mitotic count, will, in the majority of instances, answer our needs. 

DR. EMIL NOVAK, Baltimore, Md. — S everal years ago we reported from our 
laboratory a series of 59 cases of sarcoma of the uterus, with statistical results 
quite comparable to those reported by Dr. Randall. The gross appearance of a myoma 
Will often justify the presumption of its benign or malignant nature. If the tumors 
are opened in the operating room, as they should bo, and the cut surface is hard, 
glistening and whorl-like, one need have little fear of sarcoma. If, on the other 
hand, the cut surface shows a soft, pultaceous area, with often a ragged central 
cavity, one should at least suspect the existence of sarcoma. The common hyaline 
degeneration is more likely to present areas of amorphous, jelly-like appearance, with 
a tendency to the liquefying changes constituting cystic degeneration. 

The mere fact that a sarcomatous uterus is nodular in appearance does not 
justify the conclusion that the sarcoma originated in myoma, because sarcoma ari.^ing 
111 the uterine wall not infrequently grows in a nodular fashion. In other cases 
t 1 C growth is dill'use and more or less symmetrical. When the origin is in the 
endometrium, as it not infrequently is, it characteristically assumes a polypoid 
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The attachments of the vaginal tube laterally and posteriorly to the 
endopelvie fascia covering the levators ani, the eervieopubie fascia 
anteriorly, the cnl-de-sac peritoneum and uterosacral ligaments pos- 
teriorly, Maekenrodt ’s ligaments at each lateral fornix and finally to the 
vaginal portion of the cervix — all are extremely vulnerable to detach- 
ment. 

The importance of .a normal relationship between the vaginal walls 
and paravaginal supporting tissues has long been recognized. J\Iengert 
concluded following his experiments on cadavers, “that the paravaginal 
supports are fully as important as the parametrial, if not more so, in 
uterine support.” Damage to the vagina is reported as detachment 
from specific areas or obliteration of fornices. 

Vesical and anal sphincter damage was recorded as incontinence; con- 
genital defects were eliminated. There were 20 in the group of 461 
primiparas and 32 in the 539 multiparas who gave a histoiy of incon- 
tinence either continuously or on lifting or coughing. 

Anal sphincter incontinence was not encountered in 5 patients with 
third-degree laceration and repair. Much damage no doubt occurs to 
fascial planes not easilj^ observed or recorded. The anterior compart- 
ment of the ischiorectal space which adds support to the pelvic diaphragm 
most certainly is damaged in each case as is true of the superficial 
perineal structures. 

It must be made clear that the intent of this paper is to record tissue 
damage due to parturition as interpreted by postnatal examination. 
Consecutive eases were studied without regard for correction due to 
age, race, size of baby, bony pelvis, or method of delivery. These factors 
have been recorded and will be added at a later date in larger groups. 

Material 

Two main groups, multiparas and pi’imiparas, ivere divided into 
three divisions. First, those delivered without apparent laceration. 
There were 456 multiparas and 209 iirimiparas in this group. Second, 
those delivered with laceration and repair, there being 109 primiparas 
and 61 multiparas. And third, those with episiotomy and repair. There 
were 143 primiparas and 22 multiparas in this group. Those delivered 
with laceration and repair were segregated for the obvious reason that 
some of the damage sustained might have been corrected by the repair. 

Eeview of the damage observed in the entire group reveals parturition 
as a desti'uetive process. Three hundred and thirteen (31 per cent) 
of patients suffered damage with resultant atroiihy or detachment to the 
levators ani, varying from partial to complete damage of one or more 
components, the pubococcygeus being most vulnerable. One hundred 
and seventy-eight (IS per cent) manifested detachment of the urethra 
from its normal retropubic position indicating damage to that portion 
Iioth of pehn'c diaphragm and urogenital trigone. Three hundred and 
eigJity-nine (39 per cent) had gaping of iutroitus when relaxed, and of 
those, 143 (14 per cent) remained gaping Avhen voluntar 3 ’- effort at 
closure by levators was observed. Two hundred and thii'ty-five (24 per 
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POST-PAETUM OBSEEVATION OP PELVIC TISSUE DAMAGE* 

Harold L. Gainey, M.D., Kansas City, Mo. 


T hese cases chosen for report represent the last 1,000 patients 
examined in . the postnatal clinic of the obstetric and gynecologic 
department at the University of Kansas. The primary objective in this 
study was the teaching of gynecologic anatomy to graduate and under- 
graduate students. The need for this is readilj^ recognized because of 
the limited number of female specimens in the anatomy department and, 
following this, only in the rarest instance is there any further possibility 
for study. It therefore remains that the clinic and operating rooms are 
the only places providing this opportunity. 

Intelligent management of the obstetric patient with preservation of 
tissues and reconstruction of damage demands a loiowledge of the struc- 
tures. Simultaneously, observations were recorded and are now pre- 
sented in the form of a preliminary report. 

Three definite anatomic planes are of recognized importance, and 
damage may be observed in an objective manner. The upper pelvic 
floor is made up of the parametrial fascia with its localized condensations 
forming the uterosacral, Maekenrodt’s ligaments and the much weaker 
eervieopubic fascia. Damage to this plane is manifested by cystocele, 
uterine descensus, and enteroeele. 

The pelvic diaphragm consists of the pubococcygeus, ileococcygeus 
and coecygeus muscles with their envelope of endopelvic fascia. Damage 
to this plane was recorded by palpation of areas of detaclunent, or 
atrophy, of the first two, relaxation of the introitus after voluntary effort 
at closure, and detaclunent of the urethra from its retropubic position. 

According to Curtis and Anson it is the pubococcygeal division of the 
levators ani that affords continuous support for the organs of the 
urogenital and pelvic parts of the perineum; the ilioeoceygeus completes 
the diaphragm at the sides and behind but does not come in contact 
with the viscera. 

The third plane, tlie urogenital trigone, closing the anterior triangle 
of the bony outlet with its fascial planes and musculature inclusions, is 
one of the areas most vulnerable to damage due to parturition. Damage 
to tliis plane was recorded by noting relaxation of the vestibule, detach- 
ment of urethra and by comparing with normal the “ano vaginal” por- 
tion as determined by digital rectal examination. In addition to these 
planes of tissue structure, other injuiy occurs which is of vital im- 
portance to the patient ’s welfare. 


invitalton, at the Pifty-Flfth Annual Meeting of the American As- 
September lO^to ^1’*' I'g and Abdominal Surgeons, Hot Springs, Va., 
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parisoii. AVhen the two groups, multiparas and primiparas, are com- 
pared, it is apparent tliat multiparity increases tissue damage in a great 
degree to all peas except the levators, where it occurs to a lesser degi-ee. 

An exposition of the damage in the various groups and areas can best 
be seen in the illustrations (Figs. 1 to 7) and Tables I and II. 

Nultipara Without Laceration 
Cases 456 


Pabococcy- 
qeus m .... 


Iliococctj^- •' 
qeus m 



26% Detachment 26% 

— 20% Relaxation 47 % — / 
Anovaqinal 

'^-.L.lSyA damage 56% 

[ Atrophy 

" 1.4% 



Urogenital 

trigone 


R. 5%j 
Levator Atrophy 35% 



yr.-.Cys tocele 58% 

Obliteration of Fornix 45% 

Eectocele 20 % 

^--•Anal SphincterDamaqe 0.65% 

Detached Rectorag, Septam..56% 

* SaccalarBulgJng. 36 % 


Pig. 2. 


Multipara With Laceration and Repair 
Coses 61 



Ihococcy 
qeus m. 


3]% Detachment 517o .y 

^-—15% Relaxation 49%—'^/-“^ 
Aaovaginal 

--.I.28%1 damage 44% 

i Atrophy 



"'-Z'S'L 7% 
'"R.10%, 
Levator atrophy — .46% 


Urogenital 

trigone 



iSr..J0ysto cele — 54%> 

Obliteration of Fornix -41 % 

—Rectocele 

j Anal Sphincter Damage 0 % 

Detached Rectovag. Septam..55% 

" Saccular Bulging. 7i% 

Fig. 3. 
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cent) showed what was arliitrarily set as less than 60 per cent of normal 
lieight or thiclaiess of the anovaginal portion of the urogenital trigone. 
Only those having less than 60 per cent were chosen because of the 
difficulty in establishing a normal. For this reason the percentage 
suffering injurj^ is much less than actually exists, as this is one of the 
most frequently damaged areas. Episiotomy offers greatest protection 
to this area as will be seen when the two groups of primiparas with 
episiotomy and those delivered without apparent laceration are com- 
pared. 

Difhculty was encountered in accurately recording damage to vaginal 
wall attachments; yet, its importance is great. 

Postpartum Patients 
Cases 1000 

Pnmipara cjithout laceration.. .Z09 Multipara without laceration 456 

Priwipara with laceration and repair..l09 Hultipara with laceration and repair.. ...61 
Primipara with episiotomy and repair.145 Multipara with episiotomy and repair... .ZZ 


Pubococcy 
geusffl 


Iliococcy- 

qeusm 



-. 1 . 16 %^ 
■'RZ1% 
''L.4% 
'''R 4%J 

Levator atrophy..51 % 


— 15% Detachment 1S% 
— 14% Relaxation 39% 
Anovaginal 
damage 24%' 

Atrophg 



Urogenital 

trigone 



Cysfocele . ...Z6% 

Obliteration of Fornix 51 % 

Rectocele 12% 

Anal Sphincter Damage .5 % 

■Detached Rectovag. Septum. Z4 % 

* Saccular Bulging JJ % 


Fig. 1. 

Two luindred and thirty-six (24 per cent) of tlie patients .sliowed 
detachment of the vaginal wall from llie cndopelvic fascia on eitlier side 
of the rectum and actual rectocele recorded in 120, or 12 per cent. Dif- 
fuse detachment or prolapse was noted in 202, or 20 per cent. Oblitera- 
tion of the anterior fornix was partial to complete in 311, or 31 per cent 
Cyslocele as interpreted liy definite saccular or diffuse bulging of anterior 
vaginal wall was present in 264 patients, saccular bulging beino- H pd- 
cent of total. Bnterocele was not observed. ^ 

Nine instances of uterine descensus wore oliserved, and in only one was 
if. complete, all being in mnltiparas. 

A comparison without the corrective factors mentioned is not justified 
but nevertheless it was interesting to note tlie like percentages of daniao'c 
m the 3 groups of primiparas, the exception being in the “anova<>inar' 
portion of the urogenital trigone in which ca.se those with opisiotomv -ijid 
repair were benefited. The groups of multiparas are too small for com 
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Pntnipara With Episiotomy and Repair 
Cases 145 


Pubococcy- y 


5% 

geus m --/y/- 


^-—10% 

( yr 


A \ 



l^-.L.20% 

lliococcy-' 


''''I 0% 

geusm 


'''''R. 1% 


Levator atrophij....Z9 % 


Detachment 
Relaxation 
Anovaqinal 
damage... 
. Atrophy 




Cystocek 11%* 

'Obliteration of Fornix. 19% 

Rectocele 57a 

Anal Sphincter Damage 69 % 

Detached Rectovag Septum... 6% 


* Saccular Bulging 56 % 

Fig. 6. 


Primipara With Laceration and Repair 
Cases 109 


Pubococcy 
geua m . 


Iliococcy 

geusm 



5% Detacbigent 5% 

S % Relaxation 54 % 

Anovaginal 

- I.i3 damage 19 % 

, Atrophy 
''~'SL. 5%{ 

''R 4%, 



Urogenital 

trigone 


Levator atrophy.. ..25% 



..Cystocele 15%^ 

V 'Obliteration of Fornix 15%, 

Jh '''Rectocele 1%, 

-Anal Sphincter Damage 0% 

'Detached Rectovag. Septum 157c 

* Saccular Bulging 14%“ 


Fig. 7. 
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Multipara With Episiotomy and Repair 
Cases ZZ 


Pubococcy- 

qeusm... 


Iliococcy- 
qeus m. 



27% Detachment 27% 

18% Relaxation 5^%—- 

Anovaginal 
damage 27%'' 

I Atrophy 


^. 1 . 167 ? 
'-R.46.% 
'-L. 57, 
'"R. OZ, 
Levator atrophy. ...5 5% 



Uroqenilal 

trigone 



...Cystocele 32% * 

..Obliteration of Fornix. ...46 7c> 

^'''•Rectocele ...16 % 

- AuqJ Sphincter Damage — 5% 
"—.Detached Rectovag. Septum 36% 

* Saccular Bulging 5 7Z 


Fig. 4. 

Primipara Without Laceration 
Cases 209 


Pubococcy- 
geus w 


Ihococcy- 

geusm 



^ 6% Detachment 6% 

- 9 % Relaxation Z8 %- 

Jnovaginal 

L.lOYo^ damage... .Z97o 
I Atrophy 


Levator atrophy. 




Urogenital 

trigone 


ftr.—Cystocele.. % 

V Obliteration of Fornix ]7% 

''Rectocele. 7 % 

"—SS'-'Anal SphincterBamage 0 % 

''Detached Rectovag. Septum.. b % 

* SaccularBvlging §i% 

Fig. 6. 
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I am of the impression that our results, where episiotomy has been employed 
during the delivery of the primigravidous patient, have been somewhat better than 
those described by Dr. Gainey. In this observation I may be entirely wrong and 
perhaps more detailed study of our own cases would indicate such. However, with 
the free use of median episiotomy, extended when necessary off to the side of the 
anus and the rectum, we have been able to avoid extensive urogenital trigone damage. 
In fact, I think the main indication for episiotomy is to prevent pressure of the 
head against the bladder, the urethra, and the fascial structures of the urogenital 
diaphragm. 

To accomplish this with episiotomy, certain principles must be kept in mind: (1) 
Episiotomy must be performed early and before the head has greatly distended the 
lower birth canal; (2) episiotomy must be free (we prefer a median incision down 
to the sphincter and then an extension to the left of the sphincter toward the ischio- 
rectal fossa) ; (3) the repair of this incision must be conducted with just as great 
care as a gyneplastic operation, which means that the field must be cleared of blood, 
must be properly exposed, and the procedure done in an orderly anatomic fashion; 
(4) the use of fine grades of catgut, notably 00 chromic catgut which w'e formerly 
used. There is very little tension in this area and all that one needs is material of 
sufficient tensile strength to hold the tissues together. 

liTiere I find the greatest degree of damage of fascial structures and underlying 
muscle tissue is in the slender primipara who has a rapid, almost precipitous labor. 
Here, as Dr. Gainey has pointed out, damage of the urogenital diaphragm occurs, 
submucous injuries of the pubococcygeal portion of the levator ani muscle, rupture of 
the true ligaments of the uterus and a resulting early tendency to cystocele, recto- 
cele, and descent of the puerperal uterus. While the slow, difficult labor of the less 
feminine type of patient may be more worrisome to the obstetrician, generally there 
is better recovery from tissue damage. 

Finally, from the study of Dr. Gainey’s paper, I am convinced that there is more 
to the examination of the postnatal patient than I have been practicing and I shall 
go back to this phase of our obstetric work with a renewed interest; thanks to this 
stimulating presentation. 

DE. L. A. CALKINS, Kansas City, Kan.- — Assumption of damage in some of 
these areas, particularly in the anovaginal region, may easily be a matter of per- 
sonal opinion. In order that his data be as accurate as possible Dr. Gainey did 500 
of these patients and then discarded this group before reporting 1,000 cases examined 
since that time. I think there can be little question as to the accuracy of the 
damage reported in this study. 

None of us has learned how to examine the pehds completely and this presenta- 
tion is perhaps a beginning in that direction. When we have learned to do this we 
will perhaps be in a position to determine whether a woman should have an episi- 
otomy or not. 

DE. A. J. EONGY", New York, N. Y.— I agree with Dr. Calkins that most of 
us do not Ivnow how to examine the pelvis and that we do not understand its an- 
atomic construction. E. K. Eoberts has probably made the most extensive study of 
the soft structures of the pelvic floor. He concluded that the uterus is held in 
position at a fixed point in the pelvis, slightly above the internal os, by a diaphragm 
composed of connective and muscular tissue and their blood vessels. It is these 
structures, or the upper diaphragm, as he terms it, which when injured during labor 
cause the uterus to be dislocated from the fixed position. 

The mechanism which injures the lower structures of the soft pelvis largely de- 
pends upon the construction of the bony outlet of the pelvis. If an imaginary lino 
is drawn across the iscliial tuberosities, the pelvic outlet is divided into an anterior 
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Table I. Cojiipakison of Damage 



multiparas 

539 

primiparas 

461 

Rectocele 

Rectovaginal septum detachment 
Prolapse vaginal walls 

Obliteration anterior fornix 

„ , , f Saccular 1 

Cystocele | 

Urethral detachment 

Anovaginal trigone damage 

19% 

35% 

28% 

43% 

38% I 1 

\ 85% 

28% 

53% 

3% 

9% 

10 % 

17% 

13% { 94 % 

5% 

20 % 


Table II. Comparison op Levator Damage 



MULTIPARAS 

539 

PRIMIPARAS 

461 

L. Pubococcygeus m. 

17% 

14% 

B. Pubococcygeus m. 

21% 

20% 

L. niococcygeus m. 

5% 

3% 

B. niococcygeus m. 

5% 

2% 

Total levator damage 

S7% 

29% 

Eetrodisplacement 

21% 

21% 


Summary 

A method employed recording in an anatomical order pelvic tissue 
damage due to parturition is presented with a preliminary report of 
figures showing damage to the various planes and regions. Hazards in 
accurately observing damage are recognized, particularly of vaginal wall 
detachments, cystocele and rectocele. Subinvolution constitutes the 
main hazard and an effort at correction was made. 

Conclusions regarding the controversial subject of routine episiotomy 
Were avoided at this time because of an insufficient number of cases. 
Suffice it to say that both those with and witliout episiotomy suffered 
damage. Protagonists of either procedure need more detailed and 
objective evidence in order that unified thought and practice may benefit 
the parturient woman. 
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Discussion 

DK. T1IADDEU.S L. MONTGOMERY, Puiladelpuia, Pa. — I have read of those 
structures in books of anatomy, I ha%-c seen some of them in dissection, but I liavc 
neier before realized that it is possible to identify these individual injuries and de- 
fects in anatomic structure in the puerperal patient. I am convinced that this very 
ling has been done by Dr. Gainey and that this very excellent paper is a record 
n patient and laborious achievement. I have thought over this pajier many times. 
‘Ui( nou as I correct my di.«cussion of it, 1 feel convinced that this jirosentation is 
•la important contribution to obstetric and gynecologic literature. 
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imizing damage will^ we hope, be forOieomiiig. To date it does not seem tliat 
episiotomy offers a guarantee against damage to tlie levators but that tlie trigone 
is protected. The attachments of the vagina by its paravaginal adventitious tissue 
to the heavier fascial structures of levators and upper pelvic floor are protected from 
unnecessary distention and elongation by incision of the perineal outlet. 

Our interpretation of damage to levators, if correct, suggests a possibility that 
IT IS irieparable from a reconstructive standpoint although not necessarily serious 
in its limitation of normal pelvic diaphragm function. Interpretation of damage 
to the upper pelvic floor apparently must wait for senility to make itself manifest 
in the majority of cases other than those of congenital defects. 

The most serious and permanently disabling damage on the functional side in 
reasoning from our present observations is not to tlie levators or trigone but from 
detachment of the vaginal tube from its paravaginal attachments. 


A REPORT OF THE CESAREAN SECTIONS DONE AT THE 
PHILADELPHIA LYING-IN-PENNSYLVANIA HOSPITAL- 


Roy W. Mohler, M.D., Philadelphia, Pa. 

(From the Philadelphia Lying -in-Pennsylvania Hospital, and the Gynecological 
Department of the Jefferson Medical College) 


T he present Philadelphia Lying-in-Pennsylvania Hospital was opened 
on July 1, 1929, and, up to March 1, 1942, 27,829 babies were de- 
livered in the institution. The operative incidence for all deliveries was 
63.2 per cent, when all but spontaneous births were considered operative 
deliveries. The maternal mortality for the period from July 1, 1929, 
to March 1, 1942, was 0.4 per cent for all deliveries and in the last one 
and one-half years, it was slightly less than 0.2 per cent. The neonatal 
and stillbirth rate has been 5.3 per cent and the corrected infant mortal- 
ity rate has been 2.5 per cent for an eleven-year period ending in Janu- 
ary, 1942. In the last one and one-half years, the infant mortality rate 
has been 3.1 per cent without correction. 

This report includes all the cesarean sections done at the Philadelphia 
Lying-in-Pennsylvania Hospital in Philadelphia during the ten-year 
period from July 1, 1932, to July 1, 1942. This period was chosen be- 
cause it Avould include the work at the institution during the current 
period and the constant work of a group of obstetricians, over two fi’s^e- 
year periods. 

The cesarean sections noted in this report have been done under the 
direct supervision of some member of the attending^ staff. In many 
instances a senior member of the staff Avould assist a junior member ol 
the attending staff or a house officer. The aim of the Avhole organiza- 
tion has been to allow men to qualify themselves by experience, but 
until their competence Avas proved they AA’^ere not given the responsibility 
of Avorking Avithout adequate supervision of one of the better trained 
men. This rule has applied to prhmte as Avell as Avard cases, and has 
been adliered to very closely. In most instances the cesarean sections 
have been done after the necessity for the operation Avas agreed upon by 


‘Presented bv invitation, at the Fifty-Fifth Annual MeeUng of Uie Amen^n As- 
sociation of Obstetricians. Gynecologists and Abdominal Surgeons. Hot Springs. A-a., 
Sept. 10 to 12, 1942. 
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and a posterior segment. Tlic anterior segment normally measures about 9 cm., tlie 
posterior segment about 7 cm. Now, if the anterior segment of tbe outlet is con- 
tracted because some peculiar formation of the pubic arcli, the child will have 
to be born at a greater expen.se to the posterior segment, and therefore more damage 
will result to the soft parts of this segment and perineal lacerations are likely to 
be more extensive. However, if the posterior segment is contracted, the child is 
born at the greater expense of the anterior segment, and then the injuries will 
be more extensive in the anterior vaginal wall and result in a greater incidence of 
cystoeele formation. 

Marion Sims long ago observed that complete lacerations of the perineum very 
seldom were accompanied by cystoeele. The reason for it was not well understood 
at that time. 

The configuration of the outlet of the bony pelvis has a practical bearing on the 
management of a case in labor. Wlienever there is an evident contraction of the 
posterior segment of the outlet, a thorough “ironing out” of the soft tissues or an 
episiotomy should be done before the tissues are too greatly damaged. Conversely, 
if the fetal head promises to deliver at the expense of the anterior segment, episi- 
otomy is hardly necessary, because the injury to the soft parts of the posterior seg- 
ment is less likely to occur. 

In order to make this study more complete. Dr. Gainej' will have to go a step 
further and investigate the position of the fetal head and correlate it with the in- 
juries to the pelvic floor. Obviously, occipitoposterior is likely to induce greater 
damage to the structures than occipitoanterior position. Again the duration of labor 
is likely to be a factor in the production of injuries to the soft parts. 


DR. LOUIS E. PHANEUF, BOSTON, Mass. — ^Dr. Gainey’s presentation stresses 
the importance of postnatal care which has come into use later than prenatal care 
and which is one of the great advances in obstetrics. The amount of injury should 
be determined immediately after labor, and not some months later, when the woman 
presents herself as a gjmecologic patient. In this series, the damage to the pubo- 
coccygeal muscles has been greater than I had supposed it ordinarilj' to be. 

This brings up a practical point which is that in subsequent repair, the approx- 
imation of the crura of the pubococcygei muscles, to narrow the genital hiatus, is 
Very important. One would, however, not expect to diagnose an enterocele at such 
an early examination, as this occurs in the course of time through abdominal pres- 
sure directed against a deep cul-de-sac of Douglas. 

Another point is gained from this presentation, namely that if we expect to get sat- 
isfactory results from our repair operations in gj-necologj', we must do them be- 
fore these important muscular and fascial structures have undergone too marked 
atrophy. If the repair is done early, before the atrophy has become too pronounced. 
We should expect fe\Yer recurrences. 


dr. GEORGE F. PENDLETON, IUnsas City, Mo.— T liis presentation is not 
only an argument for or against episiotomy. It points out all of the damage that a 
normal labor produces. This damage is practically all second stage damage — a part 
of the labor which we, with the exception of Dr. Potter, accept. This calls par- 
ticular attention to the need of watching for the full bladder at the time of full 
dilatation of the cervix. It points also to a lot of questions, such as analgesia or 
anesthesia in the second stage, or perhaps the stimulation of labor pains. 


R. GAINEI (closing). — Our goal is to apply in our work practical interpreta- 
lons, but to date this objective has been overshadowed by an effort to develop a 
me lod of analysis of .soft tissue damage due to parturition. As the number of 
ca.es in the individual groups becomes larger, conclusions as to methods of min- 
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tile policy of the staff of the hospital is to give all patients the oppor- 
timit}' for sterilization at the time of the second cesarean operation. The 
ratio of primiparas to multijiaras has changed considerably over the two 
periods,, becanse during the second period more patients’ came to the 
hospital because of accidents which had occurred with the Arst preg- 
nancy and labor which had terminated in the death of the child. 

Table II. Obstetric Histories of Patients 



PRIMIPARAS 

secundiparas 

multiparas (2+) 

Total number of cases 

508 

419 

395 

1,322 

38.4% 

31.7% 

30.0% 

First period, 7/1/32 to 7/1/37 

334 

185 

136 

665 

50.2% 

27.8% 

20.5% 

Second period, 7/1/37 to 7/1/42 

174 

237 

246 

657 

26.5% 

36.0% 

37.4% 


Table III shows the chief indications for section for the whole period 
and the first and second periods. The indications are the usual ones in 
most instances, the main ones being disproportion and previous section. 
The totals of these tivo indications are about the same for both periods, 
being 65.2 and 61.0 per cent, respectively. This occurred because a pre- 
vious cesarean section was usually considered a definite indication for a 
subsequent operation without proving that a disproportion did, or did 
not, exist. Disproportion, which is relative, occurred frequently in this 

Table III. Chief Indications for Operations 



WHOLE 

group 

FIRST 

PERIOD 

SECOND 

PERIOD 


WHOLE 

GROUP 

FIRST 

perioi 

SECOND 
) PERIOD 

Totals 

1 


665 

657 

Uterine inertia 

8 

■ 

■■ 

Disproportion 

534 

40.4% 

315 

47.5% 

219 

33.3% 

Ovarian cyst 

■ 

4 

3 

Previous cesar- 
ean section 

299 

22.2% 

117 

17.7% 

182 

27.7% 

Broiv or face 
presentation 

4 

3 

1 

Placenta previa 

84 

6.4% 

40 

6.0% 

44 

6.7% 

Bicornate uterus 

4 

3 

1 

Toxemia 


43 

6.5%, 

23 

3.5% 

Obtain living 
child 

3 

2 

1 

Premature 

separation 

46 

3.4% 

19 

3.0% 

Hi 

Acute appendi- 
citis 

3 

2 

1 

Heart disease | 

36 

3.5% 

19 

3.0% 

17 

2.2% 

Uterine rupture 

5 

2 

3 

Fibroids i 

35 

3.3% 

13 

2.0% 

22 

4.0% 

Tuberculosis 

4 

2 

2 


33 

5.2% 

10 

1.5% 

23 

4.0% 

Post mortem to 
save baby 

3 

■ 

2 

Previous vag- 
inal repair 

24 

2.2% 

9 

1.5% 

15 

2.1% 

'Abdominal preg- 
nancy 

2 

■ 

1 

Elderly primip- 
aras 

19 

1.4% 

14 

2.0% 

5 

0.8% 

Pyelonephritis 

8 

0 

a 

Transverse lie 

10 

4 

6 

Imperforate anus 
opening into 
vagina 

II 

0 

1 

yterilization 

8 

6 

2 

Unclassified. Not 
of obstetric 
importance 

76 

29 

47 
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more than one memlier of the staff. This report represents the work of 
a group of men working as a nnit to do wdiat in their judgment seemed 
best at the time. 


Table I. Incidence or Cesarean Section 



DISTRIBUTION OP CASES 

1 CESAP.EAN SECTIONS 

! 

total 

ADMIS- 

SIONS 

PRIVATE 

1 

WARD 

TOTAL 

PP.IVA'TE 

WARD 

Ten-year period 

7/1/32 to 7/1/42 

22,754 

8,190 

14,5(34 1 

1,322 

5.8% 

785 

9.58% 


First five-year period 
7/1/32 to 7/1/37 

11,445 

1 


8,257 * 

1 

065 

5.8% i 

325 

10.2% 

340 

4.2% 

Second five-year period 
7/1/37 to 7/1/42 

11,309 

5,002 ' 

1 

0,307 

657 

5.8%. 

460 

9.2% 


One and one-lialf-year 
period 

1/1/41 to 7/1/42 

3,307 

j 

1 

1,748 ) 

i 

1,559 i 

187 

5.66%; 

133 1 

7.6% ! 

1 

54 

3.4% 


Table I shows the distribution of cases on the private and ward services 
over the whole ten-year period. This ten-year period is analyzed in 
two five-year groups designated as the first period from July 1, 1932, 
to July 1, 1937, and the second period from July 1, 1937. to July 1, 1942. 
The distribution of cases is also shown for the period from Jan. 1, 1941, 
to July 1, 1942, to show bettp the current distribution of cases, and the 
incidence of operation. During the whole period there were many more 
patients on the ward service than on the private service. During the 
second five-year period the ratio of ward patients to private patients 
ehanged and during the last one and one-half years there have been more 
patients treated on the private service. 

^ Dui’ing the whole ten-year period, 1,322 cesarean sections were done, 
(oo operations, or an incidence of 9.3 per cent, were done on the private 
service and 537, or an incidence of 3.6 per cent, were done on the ward 
service. Fortunately for comparison the number of operations were 
aliout the same during both five-year periods, and the incidence of opera- 
iion, 5.8 per cent, was the same for both periods. 

The incidence of cesarean sections for tlie whole group is higher than 
many ^ports studied and is about twice the incidence occurring in the 
/m f reported by the Committee on Maternal Wel- 

m e ol riic Philadelplua County kicdieal Society for a comparable time, 
r oe incidence of the operation on the ward service, however, corresponds 
Closely to the reports given from other institutions. 

noHnfl w cesarean sections on the private sendee for the first 

ft ih for the second period it was 9.2 per cent, 

Tho fnoi 19^2, it was 7.6 per cent 

rctoriw '"'Sh Jmeanse of the selected gi-oup of patients which are 

of tlip on the private service, and because 

taken liv ^ + ^ operation. The view 

c.xtipriobnnU^ '"'hen sections are indicated and performed by 

•sii b S^;“^^ologic and obstetric .surgeons it is a relatively safe aud 

TnWn TT If’c patient and for the physician. 

•series nf ^ obstetric histories of the pati'ent.s for the whole 

llni) twrt L'""' five-year peilods. A parity of more 

I'cnort “0 particular significance in this 

s 0 the patients were primiparas and secundiparas, because 




















470 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


in the table when it is observed hoAV few patients had ruptured mem- 
branes for a period longer than twelve hours. Rupture of the membranes 
has been considered an absolute indication for a low cesarean section or 
a Porro operation, depending upon the length of time over Avhich the 
membranes have been ruptured and the evidence of infection. 

Table VI is a study of temperature morbidity during the second period 
of this report. Until April, 1940, our standard of temperature morbidity 
was a “temperature of 100° P., or over, twice in any twenty-four hours 
excluding the first twenty-four hours after delivery, operation, or ad- 
mission.” With this standard as a basis, the temperature morbidity was 
59 per cent. The new standard for temperature morbidity is the one 
recommended by the JMaternal Welfare Committee, and, since its adop- 
tion, there have been 245 patients delivered by cesarean section with a 
temperature morbidity of 22 per cent, which is within expected and nor- 
mal range. The patients operated upon during the first period of this 
study were not included in this table, because it was thought that they 
would show nothing according to the present standards of morbidity. 


Table VI. Study of Temperature Morbidity (Second Period) 


i 

OLD STANDARD 

NEAV STANDARD 

Total patients operated upon 

412 

245 

Total morbidity 

247 — 59.0% 

54—22.0% 

Causes of morbidity 

Postoperative reaction 

128—30.0% 

22— 9.0% 

Endometritis 

35— 8.7% 

14— 6,0% 

Sapremia 

23— 5,5% 

1— 0.5% 

Wound infection 

8— 2.0% 

5— 2.0% 

Pyelitis 

35— 8.7% 

1 G — 2,4% 

Pneumonia 

8— 2.0% 

3— 1.2% 

Phlebitis 

8— 2.0% 

0— 

Breast engorgement or 

2— 0.5% 

3— 1.2% 

infection 


_ 


Table VII shows the maternal mortality for the various periods on the 
private and Avard services. For the entire group of 1,322 patients, there 
were 26 maternal deaths, or an incidence of 1.96 per cent. During the 
first period, there Avere 17 maternal deaths, or an incidence of 2.55 per 
cent. During the second period, there Avere 9 maternal deaths, or an 
incidence of 1.37 per cent. During the periods compared, there Avas little 
change in the maternal mortality on the Avard service, but there Avas a 
marked drop in the maternal mortality on the private serAUce. The 
patients liaAung cesarean section on the prhmte serAuce from Julj^ 1, 194^, 
numbered 460, Avith 3 maternal deaths, or an incidence of 0.65 per cent. 
It is difficult to explain the rather high incidence of 3.0+ per cent of ma- 


TABLE VII. MATEEN..\i MORTALITY 


NUMBER OF CASES * 

PRIALATE 

DEATHS 

■WARD 

DEATHS 

TOTAL 

HEATHS 

1,322 

7/1/32 to 7/1/42 

785 

9 

1.15% 

537 

17 

3.17% 

26 

1.96% 

First period 

065 : 

7/1/32 to 7/1/37 

325 

6 

1.84% 

340 

11 

3.23% 

17 

2.55% 

Second period 

657 

7/1/37 to 7/1/42 

460 

O 

0.05% 

197 

(5 

3.00%> 

9 

1.37% 
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group of patients, and its existence may be a question by some. Pla- 
centa previa and premature separation of the placenta was regarded as 
an indication for cesarean section in almost all instances where 
curred and the incidence was about the same during both periods. Tox- 
emia had become a much less frequent indication for cesarean section 
in the second period and indicates plainly the reduced incidence of the 
malady and the change in the management of the condition. The other 
indications have occurred infrequently and in some cases the procedure 
in management may not seem to be the one that would be chosen by 
some. 

Table IV lists the types of cesarean sections which were done during 
the ten-year period and during the first and second five-year periods. 
During the whole period of this report, 71.84 per cent of the patients had 
classical operations and there were slightly more of the classical op- 
erations in the second period than in the first. In most large clinics the 
tendency has been for the low type operation and it is rather interesting 
to observe that the incidence of the low tjqie operation had diminished 

Table IV. Types of Cesakean Sections 



TOTAL 

1 CLAS- 
SICAL 

^ KERR j 

BECK 

1 I 

1 PORRO 

WA- ! 

TERS 

NOT 

STATEB 

1 STERIL- 
IZATION 

Ten-year period 
7/1/32 to 7/1/42 

1,322 

949 

71.8% 

256 

19.4+% 

68 

5.1+% 

|34 

1 2.5+% 

2 

13 

1% 


First period 

7/1/32 to 7/1/37 

GG5 1 

1 

461 

71.1% 

127 

19.0+% 

53 

S.0+% 

114 1 

1 2.0+%; 

0 1 

10 

1.5.+% 


Second period j 

7/1/37 to 7/1/42 1 

657 

488 

74.3+% 


15 

2.3+% 

■ 

2 i 

3 



rather than increased during the second five-year period. For a period 
of one year, during 1936 and 1937, the Kerr tjqie operation ivas done 
almost routinely. The results during that year showed no variation 
from the results which had been secured previously and for that reason 
the tendency seemed to be toward fewer low type operations. The at- 
titude of the staff now toward low sections seems to be that patients who 
have been in labor over twelve hours and patients with ruptured mem- 
branes or potential infection should have a low type cesarean section or 
a Porro type operation. In perfectly clean and elective cases, it is 
thought unnecessary to do anything more than a classical operation. 
Jlost sterilizations were done on patients who had had more than one 
cesarean section and the method used for sterilization was the Pomeroy 
modification of the Madlener operation. 

Table V shows the time and the number of patients who were in labor 
and the number of patients with ruptured membranes. Usually an ef- 
fort was made to avoid a cesarean section after nipture of the membrane, 
and this accounts for the few patients who were operated upon after tlie 
membranes had ruptured. This attitude is demonstrated verv clearlv 


Table V. Eecohd of Laboks 


LENGTH 

PATIENT.S 

IN LABOR 

MEMBRANES RUPTURED 

PIR.ST PERIOD 

SECOND PERIOD 

FIRST PERIOD 

second period 

1-12 lioma 

107 

■|||||n!n||M 

42 

•H 

12-24 lioiir.s 

64 




24-4S Iiours 





■18+ hours 
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temal mortality on the ward sei’viee, and one can conjecture as to why 
they occur, hut all the explanations do not hold in each instance. hen 
these deaths are analyzed more carefully we may find an explanatiom 
Table VIII shows a tabular analysis of the 26 maternal deaths, bix- 
teen deaths, or a mortality of 1,67 per cent, followed 949 classic^ op- 
erations; 5 deaths, or a mortality of 11.7 per cent, followed 34 Porro 
operations ; 3 deaths, or a mortality of 1.19 per cent, followed 256 Kerr 
operations; and two deaths, or a mortality of 3 per cent, followed 68 
Beck operations. During the first period there were 6 deaths, due to 
shock and in the second period there were 5 deaths due to shock, a total 
of 11. Six of these 11 deatlis were apparently accidents which occurred 
and could have been prevented. The operation, however, was the factor 
which was accepted as the cause of death, but one cannot be sure that the 
anesthetic, which was gas and ether in each instance, was not the re- 
sponsible factor. 

Three of the 11 patients who died of shock had either placenta previa 
or premature separation, one had a ruptured uterus, and one died dur- 
ing cesarean section following a traumatic attempt at vaginal delivery. 
The type of operation seemed to have no bearing on the outcome. ' 

During the first period there wmre 4 deaths from peritonitis and one 
from peritonitis and pulmonary embolism, and during the second period 
there was 1 death from peritonitis. Two of the deaths from peritonitis 
followed the Porro operation, 3 folloived the classical, and one followed 
the Kerr operation. 

Pulmonary embolism accounted for 3 deaths, one of these noted above 
had peritonitis, and cerebral embolism accounted for one death. 

Tliere -were 3 post-mortem cesarean sections: One patient died of 
Avertin anesthesia before the opei’ation was begun and a post-mortem 
cesarean section ivas done in an effort to save the baby. Another patient 
died of bronchopneumonia about six weeks before term. A third patient 
died of placenta previa twm and one-half weeks before term, and a post- 
mortem section was done to save the child, without success. 

One patient died of eclampsia and convulsions tiventy-fonr houz’s 
alter delivery by cesarean section, because it wus thought immediate de- 
livery was neeessai’y. 

One died of pneumonia and nephritis after delivery; the nephritis 
had been present when pregnancy occurred, and she had had a previous 
section. 

Another patient died of pneumonia on the fifth postoperative day. 
When these deaths are analyzed according to the standard suggested 
b\' Schumann, we find that 9 of the patients died from causes complicat- 
ing pregnancy and labor, or other systemic conditions, and that the 
method of delivery could not have been a factor in the cause of death, 
tliere arc many interesting data Avhieh can be discussed in regard to the 
matei-nal mortality which occurred among these patients. Some of these 
ueaths sliould not have occurred, and in retrospect and in staff con- 
terences, wAere they wure ahvays discussed critically, the errors, wlien 
I hey existed, were attributed to the responsible person. These deaths 
I' ere also anah-zed by the Philadelphia Mateiual Mortality Committee 
>1110 the factor responsible for the cause of death was determined. 

As othei’s have said, and it seems to be pertinent here that a study 
0 maternal mortality connected with cesarean section or a critical atti- 
_udo toward the high incidence of cesarean section will not change the 
.luclgment of an individual when he is faced with the decision of how 
le.'i 0 try to save tlie life of a mother and a child. The training, experi- 
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eiice and capabilities of the individual Avill infiiience his judgment, and, if 
it is his judgment tliat cesarean section is the best method, preaching will 
not change it. The reputation of the individual is built on the sound- 
ness and acceptability of his judgment. 

Anesthesia 

In this report we have not tabulated the type of anesthesia. Gener- 
ally the anesthetic was nitrous oxide plus oxj'gen through a closed mask 
supplemented with enough ether to avoid straining or asphyxiation of 
the patient. Within the last one and one-half jmars, open drop ether 
anesthesia following nitrous oxide and oxygen induction has been usu- 
ally used. 

The group at the Lying-in-Hosiiital believe that the routine an- 
esthetic has not been ideal or quite satisfactory, and an eifort to im- 
prove it has been made. Within the last nine months the prejudice 
against spinal anesthesia has been overcome, and it has been used on a 
number of patients, with very satisfactory results. The method used has 
been the fractional technique and as little as 75 mg. of novocain has been 
adequate Avith some patients, usually 150 mg. is the necessary dose. At 
times local novocain, avertin, or vinethene have been used as anesthetics ; 
none of these have been used often enough to report on the results. 


Table IX. Eecord of Infant Mortality 


PERIOD ^ 

1 

SINGLE 

BIRTHS 

TATINS| 

TOTAL 

CHIL- 

DREN 

STILL- 

BIRTHS 

NEO- 

NATAL 

PREMA- 

TURE 

neo- 

natal 

OTHER 

CAUSES 

total 

LIVING 

CHIL- 

DREN 

7/1/32 to 7/1/42 

1,310 

12 

im 

30 

49 

34 

113 or 
9.2% 

m 

First period 
7/1/32 to 7/1/37 

657 

8 

673 

19 

30 

20 

69 or 
10.25% 

604 

Second period 
7/1/37 to 7/1/42 

653 

4 

661 

11 

19 

14 

44 or 
6.6% 

617 


Table IX shows the record of infant deaths for the Avhole period and 
for the first and second periods. There Avere 1,310 single births and 
12 sets of tAvin births. Among these Avere 113 deatlis, or an incidence of 
9.2 per cent. Thirty of these infants Avere stillborn and 83 Avere neo- 
natal deaths. Many of the neonatal deaths Avere among the prema- 
tures Avhich Avere deliAmred by cesarean section because of placenta preA'ia 
and premature separation of the placenta; it is obvious that the method 
of delivery had no bearing on the incidence of death among these in- 
fants. During the second period of this report, the infant death rate 
shoAved an incidence of 6.6 per cent which is about 40 per cent less than 
the infant death rate in the first period. This 6.6 per cent infant death 
rate is about tAvice the incidence of the infant deaths for all the babies 
delivered in the hospital for the last one and one-half years. This in- 
creased infant death rate cannot be attributed to the method of delivery, 
but could Amry often be ascribed to the complication AA'hich made tlie 
cesarean section necessary. 


Discussion 

This report has been suinnitted because it represents a ratlier large 
group of patients A\dio have been deliA'ered by cesarean section in a large 
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Discussion 

DE. LOUIS E. PHANEUF, Boston, Mass.— T he study of 1,322 cesarean sections 
is of great value and may permit certain conclusions. Dr. Mohler mentioned the in- 
cidence which he feels is high, and yet, compa.red with that of other clinics, it might 
not be considered so. 

The indications presented for cesarean section, in the main, were dispropor- 
tion, previous cesarean section, placenta previa, and premature separation of 
the placenta. These correspond with the indications reported in other large 
series. 

There are some differences of opinion in the employment of cesarean section in 
premature separation of the placenta which has been especially noticeable in the last 
decade. Many of these patients can be safely delivered through the pelvis, using 
cervical and vaginal tamponade after rupturing the membranes, applying a tight 
abdominal binder by means of a Spanish windlass or by other means. This causes 
more worry for the obstetrician during labor, but he may be recompensed by a 
quicker recovery of his patient. The decrease of cesarean sections in toxemia is in 
keeping with the present thought in obstetrics. 

The paper draws attention to a decrease of the low cesarean section against the 
classical cesarean section during the last five- 3 ’'ear period. The tendency in many 
clinics has been the opposite, that is, the increase has been in favor of the low 
cesarean section. The reasons given for the performance of the low cesarean section 
are twelve hours of labor, ruptured membranes and presumable infection. In this 
type of parturient, the low cesarean section certainly should be safer than the clas- 
sical operation. 

Other observers have made comparisons between the low and classical cesarean 
sections, and conclusions have been drawn that there is not much difference in their 
safety. To me the difference is marked. I am convinced of the increased safety of 
the low over the classical cesarean. If the low cesarean is safer for the in- 
dividual who has had twelve hours of labor, ruptured membranes, etc., by the same 
token it should be safer for every woman who is subjected to an abdominal delivery. 

The increased difficulties of the low operation are mentioned. It merely means 
the separation of the bladder, a simple procedure, and we have had no difficult}' 
in teaching this method to residents. 

Noteworthy in the paper is the lack of use of the extraperitoneal cesarean sec- 
tion which has increased the safety of abdominal delivery. The adoption of this 
method in my own work has reduced the incidence of cesarean-hysterectomy in the 
presence of presumable or existing infection. Formerly I did a number of Porro 
cesarean sections, having reported a series of 25 such operations witliout maternal 
mortality in 1931. With the advent of the extraperitoneal cesarean section, I have 
reserved cesarean-hysterectomy for women with uterine fibroids. 

The death rate in this large series of cases reported by Dr. Mohler is not ex- 
cessive. Unfortunately there will always be a death rate in cesarean section, the 
deaths frequently being due to the existing pathology for which the operation was 
performed, rather than to the operation itself. If a woman, with a certain pathologic 
lesion is delivered through the pelvis and dies, the death is usually ascribed to the 
pathologic lesion rather than to the method of delivery. On the other hand, if she 
is delivered by cesarean section, her death is ascribed to the operation. It is ob- 
vious that this method of reporting eases never results in favor of cesarean section. 

The shock mentioned in connection with these patients can be overcome in most 
instances nowadays by the administration of blood plasma which is readily avail- 
able. Although my experience with the use of the sulfa drugs is somewhat limited, 

I have found that they have reduced the morbidity to a considerable degree. 

DE. lEVING W. POTTER, Buffalo, N. Y'.— Our series of cesarean sections 
covers something over 3,000 cases, but our maternal mortality is a little under k 



MOHbEE : CESAREAN SECTIONS 


475 


obstetric clinic by obstetricians and gynecologists of various training and 
capabilities. The report has been given in enough detail to determine 
what changes ivill be necessary in the management of some of our cases 
in the future. 

The only divergence of this report from other comparable reports 
seems to be the incidence of the cesarean sections and the low proportion 
of the so-called low type operation. This is partly explained under 
Table IV but more explanation and discussion may be in order. Many 
men qualified to do obstetric and gynecologic surgery can do a loiv tjqie 
operation with absolute confidence and safety. However, a large hospi- 
tal staff is made up of individuals with various capabilities and ex- 
perience. There are men on the staff who are especially capable to man- 
age difficult vaginal deliveries and some of these men may not be es- 
pecially interested or qualified in doing anything but simple surgery. 

It is my belief that the low type cesarean section is a more difficult 
operation than the classical operation, and no one but an experienced ob- 
stetric surgeon should do them. An inexperienced surgeon subjects a 
patient to a greater danger in doing a low section than a classical op- 
eration on an elective ease. 


Summary 

The tables and discussions have been given with an idea of showing the 
number, iaeidence, method, and results of 1,322 cesarean sections done 
in a large clinic during the past ten years. 

Two five-year periods of -work have been compared ^vith the idea of 
seeing what changes occurred. 

1 . The report has demonstrated that the private service has increased 
during the second five-year period, and that the incidence of cesarean 
section has dropped on the private service. 

2. The chief indications for cesarean sections have remained about the 
same. 

3. Tlie types of cesarean section have varied considerably but the 
tendency is toward the classical operation. There seems to have been 
no maternal mortality or morbidity Avhieh could be directly ascribed to 
the type of operation performed. 

4. The maternal mortality rate ivas Ioav for the 1,322 cases, an inei- 
clenee of 1.96 per cent. During the second period of this report, it wns 
1.37 per cent for both private and Avard serAuees and during the second 
period of this report it Avas 0.65 per cent for 460 private patients. 

5. The infant mortality rate Avas high during the first period of this 
I’eport and shoAA’ed considerable drop in the second period. 

6. Finalljq tins report shoAvs that the attitude toAvard cesarean section 
has changed some during tAvo five-year periods, and that the results from 
the work have improved but still leaAms something to attain. 

I to thank Drs. Norris AV. Vaux, Clifford B. Lull, Robert A. Eambrougli, and 
pen^hers of the staff of the Philadelphia Lying-in-Pennsylrania Hospital for 

• of using the records of their prh'ate patients which have been included 

in this report. 

1S06 Spruce Street 
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over tlie web between tlie thumb and index finger, has demonstrated how common 
periods of anoxia not shown by the conventional signs are during anesthesia. Seven 
minutes’ deprivation of oxygen is sufiacient to cause the death of stellate cells and 
the cells of Purkinje. The operator should never permit a degree of cyanosis suf- 
ficient to darken the blood in the wound to continue. 

DR. GEORGrE W. KOSMAK, New York, N. Y. — I would like to know wh)' in all 
of these studies of cesarean section there is such a definite distinction made between 
private and ward cases? It seems to me that they had better be put on the same 
basis. We do not divide carcinoma cases on this basis. Why should we make any 
distinction for cesarean sections? 

DR. MOHLER (closing). — ^In repl^' to Dr. Kenned 3 '’s remarks, Pig. 1 shows 
the maternal deaths and the incidence of cesarean section in the Philadelphia area 
during a ten-year period. In 1931 there was about a 6 per cent maternal mortality 



Fig. 1. — Cesarean section mortality in Philadelphia, 1931 to 1940. (Courtesy of Phila- 
delphia Maternal Mortality Committee.) 

from cesarean sections in the Philadelphia area. Since then the maternal mortalitj 
has dropped until in 1940 it was a little less than 2 per cent. The incidence of 
cesarean sections during the period of mj”^ report has increased almost 50 per cent 
in the Philadelphia area and during the same period the maternal mortalitj' for 
cesarean sections has dropped two-thirds. It seems, therefore, that in spite of the 
fact that we are doing more cesarean sections, the incidence of maternal mortality 
has been lowered considerably. 

In regard to Dr. Babcock’s remark, some of the patients who supposedly died 
from shock were probably the victims of badly administered or wronglj' selected 
anesthesia. I agree thoroughlj' with Dr. Babcock, and we have been trjdng to be 
more selective in our choice of anesthetic. Recently we have been doing a number 
of cesarean sections under spinal anesthesia with excellent results. We have not 
had enough experience to report but so far we are enthusiastic. 

Dr. Kosmak has questioned the justifiability of reporting cesarean sections sepa- 
rately in reference to the ward and private services. The answer is evident in the 
report which shows the difilerences in the two services. The reason for this contrast 
cannot be a part of this report but should be studied. 
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per cent for all typos of cases. Now we have clone pvaetically no procedures but 
the so-called "high'' operation. Tlie rupture of the nienibranes after twelve houis 
of labor and vaginal examination have not had anything to do with our selection 
of type of operation. We feel that an operation that is above the navel is prefer- 
able because it is quicker; you can pack the uterus from above in potentially in- 
fected cases and can get the pack out in the first twenty-four hours and your pa- 
tient does very well. In infected eases we would rather remove the uterus, and 
we do that before the removal of the baby which is an advantage in many ways. 
It is simpler, there is less loss of blood, and our patients do well. Altogether we 
leave got along very well with confining our efforts to one type of operation. 

DR. JAMES W. KENNEDY, Philadelphia, Pa.— IVliat I have to say in regard 
to cesarean sections in general, is in no way a criticism of Dr, Mohler's report. 
Cesarean section is the easiest operation to perform of all major abdominal surgery, 
and today it is too much enjoyed by an overenergetie profession. It is my opinion 
that over 95 per cent of cesarean sections performed tomorrow throughout the coun- 
try could hare been delirei-ies by the birth canal. 

During my young and energetic days when I had charge of the Joseph Price ob- 
stetric course which was conducted in the slums of Philadelphia, I sent 50-odd pa- 
tients to the Joseph Price Hospital for cesarean section. I was ordered by my old 
master to scrub my hands and deliver the supposed candidates for cesarean section. 
I did and but one patient had a cesarean section. 

There is a postoperative history in eases of cesarean section which should be 
considered by every conscientious physician. To place a scar in the uterus and 
abdomen of a young woman during her first childbirth is to suspend a guillotine 
over her neck for the rest of her life. Where will she be during her next labor; 
will she fall in the hands of an accomplished surgeon, or wdll she die from a rup- 
tured uterine scar? 

We must have fewer cesarean sections and the mortality must approach that of 
normal labor in elective cases. We must also remember that every abdominal scar, 
as well as the uterine scar, carries a potential danger of postoperative bowel ob- 
struction for the rest of the patient's life and the adage, once a cesarean always a 
cesarean, has weight. The obstetric woman is some one 's patient from the cradle 
to the grave, and she is the greatest resource of tlm human race. 

DR. J. BAY JACOBS, Washington, D. C. — I feel that the incidence of cesarean 
■section as presented by the essayist is very high, particularly among private patients. 
East year I reported about 740 cases that were classified as borderline, these repre- 
senting one-twelfth of the total material. Cesarean section w’as performed in only 
G per cent of our borderline cases. 

The fact that cesarean section is easy to do and so considered by a large group 
of obstetricians, is certainly no indication for its performance. It would be in- 
teresting to know in what proportion of patients operated upon for disproportion, 
-x-ray pelvimetry had been used? Roentgenographic pelvimetry is recognized as one 
of tlie essentials preliminary to the performance of cesarean section in borderline 
cases. 

dr. W. WAYNE BABCOCK, PiHL-VDELriiiA, Pa.— I cannot forbear a word re- 
g.irding deaths reported as from shock during operation, because we now have evi- 
dence tliat if there has been no excessive hemorrhage or traumatism during opera- 
mn, such deatlis are usually anesthetic deaths, due really to anoxemia, a common 
complication particularly since cyclopropane has been popularized. 

A number of fatalities have occurred at the Philadelphia General Hospital wliich 
ook place several days sifter the anesthetic was given. They would not have been 
recognized as anesthetic deaths had not the neuropathologist found the charac- 
eri.-tic changes in prepared sections of the brain. McClure, using a selenium cell 
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eystoeele or urethrocele may have severe incontinence, which perhaps 
is tlie major complaint for which l.hey seek treatment. Cystoseopie exam- 
ination in cases of severe incontinence will reveal whether the urethra 
is distorted or the internal sphincter is gaping or fixed. 




Fig. 1. — Female urethra located behind symphysis and embedded in anterior vaginal 

wall. 



Pifj. 2. Relation o£ the muscles of the urethra and urogenital diaphragm (sagittal 

section). 


Anatomy of Vesical Neck and Urethra 

The female urethra measures 4 to 4.5 cm. in length. Botli the urinary 
bladder and the urethra are surrounded by loose areolar tissue which 



URINARY INCONTINENCE IN WOMEN- 

Virgil. S. Coxjnseller, M.D., Rochester, Minn. 

(From the Division of Surgery, Mayo Clinic) 

I NCONTINENCE among women has been previonsly investigated by 
eminent physicians in all connti'ies and various surgical procedures 
have been recommended for its correction. My intention here is, not to 
re%dew ail these methods, but to emphasize the importance of a careful 
analysis of the cause of the incontinence and also to emphasize that a 
complete understanding of the anatomy of the vesical neck, urethra, and 
pelvic fascia plus the normal physiology of micturition is imperative 
before one undertakes any surgical corrective procedure. It seems to me 
that the very careful experimental work on this subject by Kennedy* 
has done more to clarify it than any previous contribution and I wish to 
elaborate and emphasize some of his suggestions because of their ac- 
curacy and fundamental importance. 

Incontinence may either be congenital or acquired. In the former 
group it is caused by a congenital defect, the extreme of which is repre- 
sented by exstrophy of the bladder. Partial epispadias usually is the 
most confusing because in some instances, objectively at least, the 
anatomic relations appear normal but on cystoseopic examination the 
musculature of the dorsal portion of the urethra is missing. Tliere may 
be faulty development of the pelvic fascia which suiiports the bladder 
and of the musculature of the vesical neck and urethra. In spite of this, 
the urethra may function normally for many years, but when some 
atrophy develops during the menopause, various degrees of incontinence 
follow. One other congenital defect Avhich must be mentioned in this 
connection is spina ])ifida. The defect of innervation may not be 
sufficient to produce incontinence until after a normal delivery. Here 
the anatomic relations of the vesical neck and urethra are undisturbed, 
and unless the defect is recognized surgical correction to the urethra and 
vesical neck will fail. Furthermore, it must be recognized that slight 
trauma of any type may initiate incontinence when spina bifida exists. 

Acquired incontinence, in which we are primarily interested, is that 
seen incident to childbirth and less eonunonly that incident to operations 
for cystocclc and prolapse. The incontinence may vary from moderate 
to severe, depending on the degree of trauma. Not all of these patients 
require cystoseopic examination, but a direct query regarding leak-age 
of urine, when vaginal plastic procedures or vaginal liy.stercotomy 
is contemplated, is essential. Some patients who have complete pro- 
cidentia do not have any incontinence while othei's who have voiw slight 

G'*; Eifty-FlftU Annual Mectins: of the American As?oci;\lion of Ob.'.to- 
incmns, GynecolOKists and Abdominal SurKoons, Hot Sprin;?.«. V.n.. .September 10 to 12, 
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of the bladder this circular muscle is thickened and is called the internal 
urethral sphincter or sphincter vesicae. This circular muscle thins out 
over the outer third of the urethra and over the remaining portion of the 
bladder. It also, by a slight thickening at the external meatus, gives 
rise^ to what has been designated as the external involuntary urethral 
sphincter. There are a few inner longitudinal smooth muscle fibers 
(Pig. 2). These two urethral sphincters are involuntary, which is 
exactly the same as a smooth muscle sphincter of circular fibers anjuvhere 
else in the body. In more recent editions of Gray’s Anatomy a striated 
voluntary sphincter is described. It lies between the superior and the in- 
ferior layer of the urogenital diaphragm, covering the middle and poste- 
rior thirds of the urethra (Pig*. 3). It is designated the sphincter ure- 
thrae membranaceae. Its external fibers arise from the junction of the in- 
ferior rami of the pubis and ischium to the extent of 1.25 to 2 cm. 
and from the neighboring fasciae. They arch across the front of the 
urethra and bulbourethral glands, pass around the urethra and behind 
it, and unite with the muscle of the opposite side by means of a 
tendinous raphe (Pig. 4) . 

Innervation of the Sphincters* 

The innervation of the internal yesieal sphincter is still the subject 
of much controversy and its exact innervation has not been completely 
established. Until recently it was believed that there was a dual innerva- 
tion of the bladder and vesical neck through the sjmipathetic and para- 
sympathetic divisions of the autonomic nervous system. The former was 
thought to cause contraction of the internal vesical sphincter and relaxa- 
tion of the detrusor and was, therefore, Imown as the "nerves of filling” 
while the latter, or parasympathetic innervation, was knomi as the 
"nerves of emptying” since it was known to cause contraction of the 
detrusor and relaxation of the internal vesical sphincter. Evans has 
seriously questioned this hypothesis recently and has presented evidence 
which strongly suggests that the inneiwation of the internal vesical 
sphincter is solely through the parasympathetic sj^stem. Denny-Brown 
and Eobertson expressed the same point of view and showed that the 
internal vesical sphincter serves a reciprocal relation with vesical con- 
traction, its opening depending on vesical contraction and its closure on 
the subsidence of vesical contraction. The function of the internal 
sphincter is, therefore, reflex and is not immediately under voluntarj'’ 
control. 

Mention has not been made of the sphincter trigonalis, thought to be 
innervated by the sympathetic nervous system, since its role in the 
opening and closure of the internal vesical orifice has not been too well 
established. The problem is complicated still further by the fact that 
MeCrea has found striated muscle fibers among the smooth muscle 
fibers of the internal sphincter, and this, if true, may be of great func- 
tional significance. 

The innervation of the external urethral sphincter or compressor 
urethrae is through the somatic nervous sj^stem via the pudic or internal 
pudendal nerves and its function is to defer or postpone micturition. 
Denny-Brown and Eobertson have presented evidence that suggests tJiat 
this sphincter can be voluntarily contracted but not voluntarily relaxed. 
Its relaxation is apparently reflex and depends on vesical contraction 

•! ain indebted to Dr. C. E. Jacobson for the portion of this paper on innervation 
of the sphincters. 
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is an extension of the pelvic fascia. This tissue becomes firm and fixed 
at certain points for protection and support, as at the vesicouterine re- 
flection, at the ureterovesical junction and the entire ventral surface of 
the urethra. The urethra is further fixed and suspended in its normal 
position to the' pubis by the pubovesical ligament. According to Gray 
•‘the female urethra is placed behind the sjnnphysis pubis, imbedded 
in the anterior wall of the vagina, and its direction is obliquely downward 
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Fig. 3. — Musculature of the urethra. 
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Eig. 1. Diaerammatic view of constriclor uretluTio nnisole and urogenital diaphragm. 

slightly curved with the concavity directed forward 
I 'ig. Jj. It perforates the fasciae of the urogenital diapliragm, and 
us external orifice is situated directly in front of tlie vaginal opening.” 

Ppucipal niuKCular coat is circular and is contimious with that 
t iiie bladder. Over the posterior third of the urethra and the neck 
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urethral involuntary spliincter connected by an epithelial lined tube 
4 cm. in length, the incontinence Avas thought to he the result of damage 
to the internal vesical sphincter only. This may he true still in certain 
mild instances of incontinence but in most cases the damage extends 
beyond this sphincter and involves the voluntary sphincter also, which, 
according to Gray, surrounds the entire membranous urethra and, there- 
fore, it covers the internal sphincter, or as Kennedy^ states, it reinforces 
the internal sphincter. 

The sphincter urethrae membranaeeae is exactly the same in men with 
this one exception, that the prostate is interposed betAveen it and the 
internal vesical sphincter. In men it is designated as the cut-off muscle 
or the external urethral sphincter. From this arrangement it is clear 
AAdiy incontinence does not occur AAdien internal sphincterotomy, trans- 
urethral resection of the prostate, or complete enucleation of the prostate 
is performed, unless the sphincter uretlmae membranaeeae is injured. 
Urologists, therefore, treat this sphincter muscle Avith extreme care and 
I am certain that its homologue in Avomen deserves the same care and 
attention. The surgical approach in Avomen is much simpler than in 
men and the technique of exposure and repair is not complicated. 

Kennedy® has stressed the method of injury to the sphincter mechanism 
that occurs during childbirth and it should be emphasized. Trauma 
during delivery is betAveen the urethra and the symphysis or the in- 
ferior rami of the pubis from prolonged pressure. The internal 
sphincter is forcibly stretched and the voluntary sphincter is separated 
from its medial ventral attachment on the urethra. Distortion of the 
urethra or fixation of anj^ portion of the sphincter mechanism to the 
pubic rami he regards as a A^ery definite cause of incontinence. Distor- 
tion or fixation is brought about most likely from hemorrhages into the 
muscle and along the urethral shaft, Avhich finallj'' result in adhesions 
with shortening and fixation of the spliincter mechanism to the pubis 
or rami. Such deformities he has demonstrated by roentgenograms of 
the urethra in patients prior to surgical repair and in patients A\'ho Avere 
unimproved or made Aimrse bj^ surgical repair using the Kelly method. 

Incontinence Avhich comes on folloAving a repair for eystoeele, or 
vaginal hysterectomy for prolapse that did not exist prior to operation 
is very disappointing to both patient and surgeon. The sphincter 
mechanism Avas intact even though the anterior Amginal Avail Avas doAvn, 
but AAdien the repair of the eystoeele AAms executed the voluntary sphincter 
support Aims not replaced after being separated from the A'aginal Avail. 
This complication can be avoided if the possibility of surgically pro- 
ducing incontinence AAdiile repairing a c.A’-stocele or performing vaginal 
hysterectomy is kept in mind. 

The Kennedy Operation 

The eei’A'ix is grasped Avitli a tenaculum and the anterior vaginal Avail 
opened in the usual manner to AAdthin 1.5 cm, of the external urinary 
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or relaxation of the internal sphincter. Learmonth has shoivn that the 
external nrethral sphincter among women is not indispensable as he 
has sectioned both pndic nerves and did not note any incontinence. 

While the levator ani, deep perineal and bnlbocavernosns muscles can 
hardly be considered as true sphincters they are nonetheless often spoken 
of as “accessory sphincter muscles” and their co-ordinated contraction 
or relaxation as “associated movements.” Dennj^-Brown and Kobertson 
stated that there is little doubt that the levator ani and perineal muscles 
are relaxed during micturition and that they may be thought of as having 
accessory sphincter control. 

Comment 

The first concrete evidence of this voluntary sphincter function was 
demonstrated by Kennedy^ in 1937, using a urethral bag and measuring 
the amount of pressure in centimeters of water which was required to 
overcome the sphincteric action of the internal urethral sphincter and the 
sphincter membranaceae under normal conditions. The information 
ascertained by this method, which is of extreme importance, is that the 
sphincter around the middle third of the urethra resisted twice as much 
pressure as did the internal third of the urethra. This method was then 
used as a diagnostic procedure for women who had incontinence and 
without exception the relative weakness of the membranous portion of 
the urethra could be demonstrated. Continence was similarly demon- 
strated following reconstruction of the muscular support of the middle 
and inner portions of the urethra. Kennedy^ concluded that there is 
an involuntary sphincter muscle about each of the inner and outer 
thirds of the urethra and that there is an additional sphincter about 
the middle third which is probably under voluntary control. 

There is other direct evidence which confirms ICenned.y’s findings. 
For example, internal sphincterotomy can be performed on a woman 
without causing incontinence. Also, by using a panendoscope to examine 
the urethra and bladder, the middle third of the urethra can be seen to 
contract and relax voluntarily as. suggested to the patient. Resection 
of the vesical neck and inner third of the urethra without producing 
incontinence would seem to me to be sufficient proof that the internal 
vesical spliincter is of less importance than the sphincter over the 
middle third. This was actually done by my colleague (Priestle.v) on 
a patient sixty years of age for carcinoma of the bladder involving the 
Vesical sphincter. The entire sphincter and the first centimeter of the 
urethra were resected and the stump of the urethra was anastomosed 
fo the bladder at the apex of the trigone. Tlie patient remained con- 
tinent up until a few weeks before her death ivhich was due to x’ecur- 
lencc. The final period of partial incontinence was most likely the 
vosult of local recurrence. 

It is now quite clear that the sphincter mechanism of tlie female 
urethra is more delicate and complicated than previously considered, 
iii hen we regarded the urethra as having an internal and an external 
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Fig. 6. — First row of mattress sutures plicating urethra. 



Fig. 7. Fig. 8. 

Fig. 7. — Further separation of urethra from pubic rami by second row of mattress 
sutures. 

Fig. 8. — Reconstructing constrictor urethrae muscle and urogenital diaphragm 
beneath the uretlira. 
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meatus (Fig. 5). Tiie uretlu-a is separated from the pubic nimi ou oaeb 
side. This separation must be kept close to the bone to avoid a plexus 
Of veins and liranelies of the inferior vesical arteiy, and must extend into 
the paravesical space. If this is gently done, fibrous adhesions betneen 
the urethra and pubic rami can be palpated and separated, restomng 
freedom of motion to the urethra. This freedom of motion must lie 
maintained for complete relief of incontinence. This is accomplished by 
plicating the tissues under the urethra by three mattress sutures which 
hold the urethra from the pubic rami (Fig. 6). A second row of 



Fi&. 5. — ^Anterior vaginal ■wall opened to 1.5 cm. of external iiretliral meatus. 

mattress sutures picks up the edges of a fascia-like structure on the 
lateral surface of the urethra and these sutures when tied seiiarale the 
urethra further from the pubic rami (Fig. 7). An additional mattress 
suture should be placed to plicate the inner portion of the urethra about 
the internal sphincter (Kelly stitch). 

The restoration of the voluntary sphincter is now to be considered. 
The damaged portion of this muscle which remained attached to the 
vaginal wall is removed with the redundant portion of the vaginal wall 
which formed the uretlii’oeele. The remaining intact sphincter fibers are 
replaced by three No. 1 chromic catgut sutiu’es beginning at the highest 
point of the vestibule and extending down about 2 cm. These sutures 
are passed through the vaginal wall quite close to the pubic rami so as to 
be certain to catch the muscle fibers of the constrictor urethrae (volun- 
tary) and inferior layer of fascia of the urogenital diaphragm. "When 
these are tied the edges are replaced beneath the middle and inner por- 
tions of the urethra (Fig. S). Kennedj*' uses silver wires instead of 
catgut. A male catheter is placed in the urethra for five to seven days or 
until the patient is out of bed, when she is advised to void as normally. 
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and lie suggested a method of repair which has greatly improved the 
results. 

It is hardly fair to state that this operation should he performed in 
every instance of incontinence, since records show that 60 to 75 per cent 
of patients received good resiilts by other methods. The high per- 
centage of failures when other methods were used should represent that 
group of patients who exhibit more damage to the sphincter mechanism 
than relaxation of the internal sphincter and proximal centimeter of the 
urethra. The author has used the method of repair suggested by 
Kennedy for 26 patients, all of whom ivere completely relieved of their 
incontinence. 
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Discussion 

DE. BAYAED CAETEE, Durham, N. 0. — My experience is limited to 8 cases. 
Operation was found necessary in 5 cases following a vaginal operation, in 1 follow- 
ing a eystocele and in 2 virgins who developed incontinence late in life. The diffi- 
culties we have had in the procedure are first to satisfy ourselves that we have been 
able to free the urethra and then to control the bleeding. In the old days we 
thought that 65 per cent of the cases would have good results with the ordinary 
Kelly procedure, but we do not feel so today and therefore incorporate the tension 
on the urethra in operations for true procidentia. We also use it in those cases of 
vaginal hysterectomy that develop incontinence of urine. It also makes an ideal 
conservative procedure in the occasional case of an aged virgin who develops an 
incontinence, either with or without an hypertrophied cervix. 

DE. A. J. EONGY, New York, N, Y.— -A word should be said about prevention 
in connection with urinary incontinence. Those of us who have had extensive 
obstetric experience have observed that the patients who have a thick, bony irubis and 
a low pubic arch, are more prone to develop incontinence in later life than those who 
have a bigh and normal pubic ai’ch. Therefore such patients should not be allowed 
to have a prolonged second stage of labor because of the greater likelihood of 
damage to the anterior vaginal wall, including the neck of the bladder and the 
urethra. 

Incontinence in virgins occasionally may be observed as a result of masturbation. 

I recollect an incident of this kind in a woman who admitted to excessive masturba- 
tion and frequently complained of urinary incontinence. She had no pathologic 
lesions to account for it. 

DE. A. D. CAhIPBELL, Montreal, Canada. — The compressor urethrae muscle, 
lying between the layers of the so-called urogenital diaphragm, is in reality the deep 
perineal muscle but only a portion of this muscle (the anterior portion) is compressor 
in effect. One therefore cannot expect the compressor urethrae muscle to function 
properly when the free margin of the urogenital diaphragm is lacerated, for it is in 
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Results 

The author has performed the Kennedy operation on 26 patients 
either as a primary procedure for various degrees of incontinence or in 
association with other surgical procedures for cystocele, prolapse, small 
fibroids, menometrorrhagia and lacerated perineum. The result in every 
instance was complete restoration of continence. Some patients con- 
tracted cystitis and urethritis of varying degrees, which induced some 
urinary urgency and frequency. These symptoms were all relieved 
through treatment in the Section on Urology before the patients were 
dismissed (Table I). 


Table I. Kennedy Operation 

Complete Urinary Continence Restored in All 26 Patients in Wliom the Procedure 

"Was Carried Out by Author* 


SURGICAL DIAGNOSES 


CASE 

AGE, 

YEARS 

incon- 
tinence, 
GRADE t 

CYSTOCELE, 
GRADE t 

OTHER 

CONDITIONS 

1 

49 

1+ 

2 


2 

37 

1 

1 


3 

40 

2 



4 

49 

2 

2 

Prolapse, Grade 2 

5 

51 

3 



6 

44 

2-1 



r 

52 

2 

2 

Prolapse, Grade 1 

8 

40 

3 



9 

42 

2 

2 

Prolapse, Grade 1 

10 

54 

1+ 


Prolapse, Grade 4 

11 

42 

1+ 


Fibroids 

12 

53 

2 

3 

Prolapse, Grade 2 

13 

43 

2 

3 


14 

65 

2 



15 

48 

1+ 

3 

Prolapse, Grade 2 

16 

48 

1-1 



17 

36 

2-1 



IS 

47 

2-1 



19 

53 

2 

2-1 

Fibroids 

20 

07 

1 

O 

w 

Prolapse, Grade 2 

21 

44 

o 



22 

54 

2+ 

o 

O 

Fibroids 

23 

51 

1+ 


Menometrorrhagia 

24 

39 

1+ 

1 

Fibroids 

25 

51 

1 

1-1 


26 

49 

2 


Menometrorrhagia 


ASSOCIATED 

operations! 


I'’aginal hysterectomy 


Vaginal hysterectomy 


Vaginal 


Vaginal 

Vaginal 

Vaginal 

Vaginal 

Vaginal 


hysterectomy 

hysterectomy 

hysterectomy 

hysterectomy 

hysterectomy 

hysterectomy 


Vaginal hysterectomy 


Vaginal hysterectomy 
Vaginal hysterectomy 

Vaginal hysterectomy 
Vaginal hj’sterectomy 
Vaginal hysterectomy 

Vaginal hysterectomy 


contrasted with other methods which showed 35 per cent 
which 1 designates tlie mildest and i the most severe con- 
JPerineum was repaired wlierever indicated. 


luouiLs snoiua pe 

failures. 

tOn a basis of 1 to 4, in 
dition. 


Conclusions 

The female urethra has an internal urethral and an external involun- 
tary urethral sphincter. In addition there is a voluntaiy sphincter 
surrounding the middle third and extending posteriorly to cover the 
hilerual urethral sphincter iiartially. Tliis sphincter is designated the 
spliineter urethrae memliraiiaceae (Gray) and is the same as the external 
uretliral sphincter in the male. Kennedy’s" investigation of this 
sphincter mechanism has served to clarify the real cause of incontinence 


POSTERIOR VAGINAL ENTEROCELE* 

Hernia of the Cul-de-sac of Douglas 

Louis E. Phaneuf, M.D., Sc.D., F.A.C.S., Boston, Mass. 

(From the Carney Hospital) 

P OSTERIOR vaginal euteroeele, or hernia of the cul-de-sac of Douglas, 
is a lesion which up to two decades ago had received but little atten- 
tion in the literature. That it is fairly eonnnon is attested by the num- 
ber of publications appearing during the last twenty years. In 1924, at 
the Cleveland meeting of this Association, I^ presented a paper on this 
subject, reporting 4 personal cases. Since then my series has reached 
the number of 48, the results in which are reported below. 

In 1909, Marion,^ of Paris, brought this condition to the attention 
of the profession and described an abdominal method of obliterating the 
cul-de-sac of Douglas. In 1912, Moschcowitz^ descinbed a similar proce- 
dure for the cure of prolapse of the rectum, this being equally applicable 
to hernias of the eul-de-sae of Douglas. In 1922, George Gray Ward* 
discussed the subject of posterior vaginal enterocele before the American 
Medical Association and described a vaginal operation to overcome this 
condition. 


Previous to the publication of these papers, posterior vaginal 
enteroceles were described, as they stiU frequently are, as high rectoeeles. 
That this is fallacious may be proved by a careful dissection of the 
posterior vaginal segment, where there will be encountered a bulging of 
the cul-de-sac of Douglas above the rectum, the two being separated 
by a layer of adiiiose areolar tissue. The upper limit of the rectum may 
be demonstrated by introducing into it a weU-lubricated gauze sponge 
at the end of a sponge stick or a ring forcejis, when the mass bulging 
over the rectum will be found to be the cul-de-sac of Douglas. The 
contents of the mass maj" consist of large or small intestines, or omentum, 
or all three. 

There are two etiologic factors responsible for these hernias : first, an 
abnormally deep cul-de-sac of Douglas, a congenital defect. With intra- 
abdominal pressure directed against the cul-de-sac, traction is made on 
the posterior lip of the cervix and on the anterior wall of the rectum, 
resulting in prolapse of the uterus, the rectum, and the anteriorly at- 
tached bladder. By this mechanism, a congenitally deep eul-de-sae of 
Douglas may be responsible, in most cases, for the so-called nulliparous 
prolapse. A second factor rests in the tramna of labor, consisting in the 


‘Read at tlie Fifty-Fifth Annual Meeting- of the American Association Obste- 
tricians. Gynecologists and Abdominal Surgeons, Hot Springs, Va., September 10 
12, 1942. 
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tills fascia tliat the compressor urethrae muscle is actually fixed. Hence in recon- 
structing the muscular support of the urethra one must not overlook the remaining 
portion of the urogenital diaphragm. 

I am of the impression that in a great proportion of cases previousl}- operated 
upon for damaged birth canal tlie abdomen has been opened as part of the surgical 
procedure. The subsequent frequency in such cases is not due to the improper 
support of the urethra but to the adhesions of tlie bladder to gut, adnexa or 
omentum. The factor of extravesieular adhesions must always be considered. 

DR, COUNSELLER (closing). — Dr. Carter stressed the question of bleeding 
during separation of the uretlira and bladder from the pubic rami, and that is a 
very important point. If the inferior vesical arterj’ is injured there will be con- 
siderable bleeding, and sometimes it cannot be avoided. I try to separate the 
bladder from the rami by keeping outside of the vascular plexus and adjacent to the 
bone. It may be impossible to control bleeding by ligature or suture. In such in- 
stances I simply put in a piece of iodoform gauze, and leave it in position for from 
three to five days. 

It is also important that in the process of reconstruction the urethra be 
straightened. That is one of the primary purposes of the operation; another one 
is that of lengthening the urethra. Many times it is foreshortened, as beautifully 
illustrated in Dr. Kennedy’s work. 

I think what Dr. Campbell has said concerning scarring resulting from previous 
surgical treatment is particularly true if during abdominal hysterectomy an attempt 
was made to reconstruct the uteropubic fascia. If such procedures have not been 
done, much difficulty will not be encountered in reconstructing muscular control from 
the vaginal side, as in the Kennedy operation. 


UNIVERSITY OF WASHINGTON 
SCHOOL OF NURSING 
HARBORVIEW DIVISION. 
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Table II. Diagnoses 


Posterior vaginal enterocele 

(Hernia of cul-de-sac of Douglas) 

48 


Additional Diagnoses 

Uterine procidentia 

9 


First-degree prolapse 

1 


Recurrent prolapse 

n 

tJ 


Virginal prolapse 

3 


Prolapse of cervical stump 

2 


Hj^ertropliied cervix 

2 


Ulcer of cervix 

1 


Laceration of cervix 

2 


Cervical polj’ps 

2 


Cystocele 

7 


Rectocele 

10 


Vaginal ulcer 

2 


Hypertrophied suburethral fold 

1 


Complete laceration of perineum 

1 


Prolapse of rectum 

1 


Ventral hernia 

2 


Myomas of uterus 

2 


Diabetes 

1 


Cholelithiasis 

1 



Table III. Previous Operations for Prol.'Vpse in This Group 


operations patients 

One previous 17 

Two previous 4 

Three previous 4 

25 

25 of the 48 patients had had previous operations for prolapse. 


Table IV. Operative Procedures 


Ward vaginal operation 
Mosehcowitz operation 
Total eolpocleisis 
Partial eolpocleisis 


36 

10 

1 

48 


Additional Operative Procedures 
Vaginal lij^sterectoniy 
Interposition operation 
Supravaginal hysterectomy 
Pundectomy 

Abdominal fixation of uterus 
Incorporation of uterus in abdominal wall 
Cervicopexy (abdominal) 

Amputation of cervix 
Tracheleetomj' (cervical stump) 

Cauterization of cervix 
Anterior colporrhaphy 
Colpoperineorrhaphy 
Bladder advancement 
Resection of suburethral fold 
Myorrhaphy of sphincter ani 
Double salpingo-oophoreetomy 
Appendectomy 

Cholecystectomy (2 weeks after plastic operation) 
Incisional lierniotomj- 

Hemorrhoidectomy 


6 

6 

4 

1 

4 

1 

4 

6 

1 

1 

1 

.-,8 

1 

1 

1 

4 

1 

1 

2 

1 
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tearing or stretcliing of the thin rectovaginal fascia during parturition, 
and especially during operative deliveries; this results in the forma- 
tion of a hernial sac, which keeps increasing in size as tune goes on. 

A hernia of the cul-de-sac may follow vaginal hysterectomy for the 
treatment of prolapse, if the cul-de-sac is not closed or obliterated. This 
may be prevented by approximating the uterosacral ligaments to each 
other in their entire length, as a part of the teclniique in all vaginal 
hysterectomies for the treatment of prolapse, since the united ligaments 
will act as a definite bander against recurrence. Posterior vaginal 
hernia may also occur following a commonly accepted method of treating 
prolapse, namely amputation of the cervix, anterior colporrhaphy, 
perineorrhaphy, and fixation of the uterus to, or its incorporation in, the 
abdominal wall. Following this intervention a wdde space is left pos- 
teriorly between the cervix and the reetum. In the course of ten to 
fifteen years, by my observation, a large hernia of the cul-de-sac of 
Douglas may develop. I have operated upon several women with such a 
recurrence. 

There are three accepted methods of surgically treating these hernias : 
the abdominal method, recommended by Marion and Mosehcowdtz; the 
vaginal, proposed by George Gray Ward; and finally colpocleisis, total 
or subtotal. The Ward vaginal operation is the ideal method, the ab- 
dominal being reserved for the very large and complicated hernias with 
adhesions, which make the vaginal dissection very tedious, if not 
hazardous. Colpocleisis is employed in large hernias, where there exist 
contraindications to a laparotomy. 

The vaginal intervention consists in freely dissecting the posterior 
vaginal segment to the cervix uteri or the vaginal vault, exposing the 
rectum and cul-de-sac hernia, picking the cul-de-sac, freeing it from all 
surrounding structures, opening it, reducing its contents, ligating its 
base, and resecting it. The uterosacral ligaments are then approximated 
in their entire length liy interrupted .sutures of fine silk or catgut, and 
the pelvic floor is repaired. The abdominal procedure relies upon the 
application of superimposed purse-string sutures, from below upward, in 
order to obliterate the cul-de-sac, using due care not to include the 
ureters in these sutures. If one is in doubt about the course of the 
ureters, catheters may be introduced into them as a preliminary step. 

Table I. Ages 


PATIENTS 


Between 35 
Between 40 
Between 45 
Between 50 
Between 55 
Between 60 
Between 65 
Between 70 


and 40 
and 45 
and 50 
and 55 
and 60 
and 65 
and 70 
and 75 


~The youngest patient was 36, and the oldest 73 years of age. 
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wide space is left betiveen the cervix and the rectum, through which a 
hernia may develop in the course of years. 

4. A hernia of the cul-de-sac of Douglas should be dilferentiated from 
a high rectocele. 

5. Lack of recognition of this condition leads to failures in operations 
on the posterior vaginal segment. 

6. Vaginal and abdominal operations have been devised for the correc- 
tion of this lesion. 

7. The vaginal route is employed in most eases, while the abdominal 
route is reserved for verj'- large hernias, and those complicated vdth 
adhesions. 

8. Forty-eight cases of posterior vaginal enterocele are reported. 
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Discussion 

DK. A. D. CAMPBELL, Montreal, Canada. — In looking over our statistics 
in tlie Gj-necological Clinic of the Montreal General Hospital, over a five-year period, 
it was found that an enterocele was present in some 4.5 per cent of cases referred 
to us for repair of a damaged birth canal. 

In the diagnosis, particularly in its smaller forms, an enterocele is often over- 
looked, particularlj' if it coexists with a rectocele. With the patient in the lithotomy 
position vaginal enterocele, or so-called high rectocele, becomes very much less 
apparent or may even seem to disappear. It is furthermore a problem to decide 
whether or not one is justified in repairing the smaller forms of this condition when 
the patient presents no .symptoms which one can ascribe to the enterocele. 

Wlrile it is true that with a sponge on a ring forceps, as described bj' Dr. 
Phaneuf, one can usually demonstrate the presence of an enterocele, there are cases 
in which one cannot be sure even by such a method. If there is any doubt as to the 
presence of an enterocele a small incision should be made through the vaginal vault 
as a preliminary to repair. Through this opening the cul-de-sac can be thoroughly 
explored and if a hernia exists its lower limit can be determined with accuracy. 
I have found that such a procedure is infinitely more informative and one less 
likely to damage the anterior wall of the rectum than any attempt to demonstrate 
or isolate the hernial sac bj- dissection. 

In the repair of enterocele I am thoroughly in accord with Dr. Phaneuf that 
vaginal hysterectomy gives the most satisfactory surgical approach. By removal 
of the uterus all the structures concerned in this condition are more accessible 
to repair and can be more effectively emjfioyed to occlude the hernia. After the 
hernial sac is completely closed with a purse string suture and the excess peritoneal 
sac resected, the uterosacral ligament can be easily sutured into the pubocervical 
fascia and approximated to reduce the hiatus anterior to the rectum. In the repair 
of the posterior vaginal wall following the surgical resection of the vaginal hernia, 
the rectovaginal septum and the so-called urogenital diaphragm should be meticulouslj 
reconstructed so as to insure adequate support to the rectum and its ampulla. 

Unfortunately, there are self-stj-led gjmecologists who still tliink that procidentia 
or an enterocele or a damaged birth canal can be permanently corrected by afBxing 
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Table V. Axesthesia 


Spiaal anesthesia 
General anesthesia 


patients 

20 

28 

48 


Table VI. Mortality 


There was one death in. 48 patients, a mortalitj' of 2. OS per cent. 

This patient, 73 years of age, ivas operated upon under spinal anesthesia, 100 mg. 
of novocain crystals having been u.sed. Tile intervention consisted of an inter- 
position operation, vaginal resection of the cul-de-sac of Douglas, approximation of 
the uterosacral ligaments and colpoperineorrhaphy. 

The operation was performed on May la, 1928. On May 16, 1928, she had a small 
pulmonary embolus, from which she recovered. On May 22, 1928, one week after 
operation, she had a second massive pulmonary embolus which took her life. 


Table VII. Kesults 


There were three recurrences, Cases 2, 5, 19, 6.2 per cent 
Case 2; Eecurrence after klosehcowitz operation; six years after recurrence, 
total colpocleisis was performed, with a satisfactory result. 

Case 5; Slight bulging of cul-de-sac after the vaginal operation. 

Case 19 ; Slight bulging of cul-de-sae after the vaginal operation. 


Results 

The follow-up in this group of elderly patients, recruited from the 
New England States, has not been entirely satisfactory, as it lias been 
difficult to bring them in for subsequent examination. All were examined 
at the time of their discharge from the hospital, and showed satisfactory 
primary results. They were re-examined within a year of operation, and 
3 recurrences were discovered. Several of the oldest patients died of 
intercurrent disease. It must be borne in mind that in cbeeking the 
1 esults of vaginal hernias of any tyjie, the more years are allowed to 
elapse, the higher ivill be the percentage of recurrences. Were we able 
to examine all of the patients alive at this time, our recurrences would 
probably be higher than 6 per cent. Tliose operations were performed 
during a period of twenty years. 

Summary and Conclusions 

1. A deep eul-de-sae of Douglas may lie congenital or be acquired as 
the result of parturition. In either case it plays an important role as a 
cause of uterine prolapse. 

2. A heinia of the cul-de-sae may occur after a vaginal hysterectomy 
for prolapse if care has not been taken to approximate the' uterosacral 
ligaments in their entire length at. the time of operation. 

3. A large hernia may develop following the combined method of 
opeviiting for uterine prolapse, namely amputation of the cervix, anterior 
colpon-liapliy, perineorrhaphy, and fixation of the uterus to, or its incor- 
poration in, the anterior abdominal wall. Following this operation a 
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liigli, while the prolapsed area is posterior to the cervix and is due to enterocele. 
This is a true hernia. You can feel the small intestines and some of them are huge, 
r feel, with Dr. Phaneuf, that in such a condition after the uterus has been entirely 
removed the most satisfactory' procedure is colpectomy. 

DE. LEWIS P. SMEAD, Toledo, Ohio. — One of the most common failures in an 
operation for prolapse follows the May'o type of operation in which the broad 
ligaments are brought together and fastened well forward under the symphysis. 
This leaves a weak place in the cul-de-sac behind the site of operation unless proper 
steps are taken to avoid it. 

I have also had some trouble with shortening of the vagina in operating for 
posterior vaginal enterocele. I should like to ask Dr. Phaneuf what means he uses 
to prevent this shortening of the vaginal canal? 

DR. VIEGIL S. COUNSELLEE, Rochester, Minx. — It was mentioned a 
moment ago that the Mayo type of hysterectomy often leaves a defect between the 
uterosacral ligaments, and that statement is definitely true. When this operation 
is used, the surgeon should try, with the tissues under tension, to identify the 
uterosacral ligaments and bring them together accurately, down as close as possible 
over the rectum, especially' in obese patients w'here the uterosacral ligaments are 
infiltrated with fat and the rectal wall is covered with fat. 

Shortening of the vagina in these cases is an extremely' important factor, 
for if the vagina is not shortened recurrence is very likely. Fortunately', the 
majority' of these enteroceles occur among older women who probably are not so 
much concerned about vaginal shortening as they' are about complete cure. I am 
very' careful to state to the patient and her husband prior to surgical treatment that 
the vagina perhaps will not be as deep as it was before. 

DE. PHANEUF (closing). — When he finds a beginning enterocele. Dr. Campbell 
places a purse-string suture around the sac, approximates the uterosacral ligaments 
and repairs the pelvic floor. This works satisfactorily' in the earlier cases, but in 
the advanced ones I believe it is better to dissect and remove the sac, approximate 
the uterosacral ligaments, and repair the pelvic floor. 

I agree with Dr. Kennedy that the term "enterocele" is a misnomer, and that 
“hernia of the cul-de-sac of Douglas" is a better one; y’et, the term enterocele 
is used throughout the literature. The clamp method of vaginal hysterectomy, as 
advocated by Dr. Kennedy', has taken care of the enterocele as well as the prolapse 
of the uterus in a number of my cases, and it took Dr. Kennedy' ten years to convince 
me of the value of this method. I have learned by experience that in the healing 
which takes place after a vaginal hysterectomy' by the clamp method, the cul-de-sac 
of Douglas is pulled up by the key'stone which is formed between the broad ligaments 
and the vaginal vault. I have employ'ed this method especially in elderly women, 
who are in poor physical condition, and have seen them obtain relief from their 
enteroceles and prolapses. 

Eeply'ing to Dr. Vogt’s question as to the treatment of an enterocele in a patient 
who has had a vaginal hysterectomy, I would say this always otfers a problem. What 
I do in such eases is to open the posterior vaginal wall longitudinally to the 
vaginal vault, resect the sac, or obliterate it by' means of superimposed purse-string 
sutures, approximate the uterosacral ligaments, unite the crura of the pubococcygeus 
muscles to narrow the general hiatus, and repair the pelvic floor. This usually gives 
relief. The patients are enjoined against doing any heavy- lifting or straining. 
Should there be a recurrence at a later date when these women have become older, 
a colpocleisis would, undoubtedly, take care of the lesion. 

Dr. Counsellor, like those of us irho have operated on large enteroceles, finds 
that it is impossible not to shorten the vagina to some extent. This is something 
which the patient accepts if it is explained to her beforehand. 
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the uterus to the anterior ahdommal waB. Sucli feation in addition, to being a 
futile operation, rather complicates subsequent vaginal lieraiotomy urith vaginal 
hysterectomy as an incident in the procedure. The fixation pedicle in such cases 
is an object which has to be dealt with. Fortunately it can be ligated easily by 
passing a ligature around its stock. With the assistance of an ordinary bifid packing 
probe the knot can be slid upwards to its base and tied tightly so as to prevent 
oozing. 

DR. JAMES W. KENNEDY, PHiLADELPinA, Pa.— I have never liked the term 
' ‘ enteroeele, ” as it suggests that the intestine has been a factor in its production 
which I do not believe is true. In several thousand vaginal hysterectomies where 
we have freely incised the posterior vaginal vault, entering the cul-de-sac of 
Douglas, I have never found the intestine in the cul-de-sac. The intestine does not 
prolapse until air has entered the pelvis. 

If the fascia of the vaginal fornix and the uterosacral ligaments both are 
atrophied and lose their function, a true enteroeele will not be found, but if the 
fascia of the vaginal fornix alone gives rvay and the uterosacral ligaments are 
intact, then the true enteroeele makes its appearance and gives the posterior vaginal 
•wall the dumbbell appearance. 

In nearly all the patients I have seen, there has been a marked degree of prolapse 
of the uterus with a marked cystocele and so I perform vaginal hysterectomy by the 
clamp method. The ideal procedure in these cases of late prolapse where enteroeele 
and rectocele become a common lesion from descent of the uterus, is first to perform 
a vaginal hysterectomy by the clamp method combined with a radical cystocele 
operation, and later to do a high posterior repair of the vaginal wall. The retraction 
of the vaginal fornix incidental to the clamp method of vaginal hysterectomy 
and the extensive cystocele operation, followed later by a high repair of the posterior 
vaginal wall, has always given perfect relief of the miserable condition. 

Substantial suture material must be used and we employ silkworm-gut in all 
our repairs. 

DR. WILLIAM H. VOGT, St. Louis, Mo. — I am not very often able to make 
the diagnosis of enteroeele before the operation is started. The diagnostic method 
that Dr. Phaneuf has brought out, namely by putting a sponge into the rectum, 
applies after the operative field is exposed. Even then it may be difScult and not 
until you have dissected the tissues thoroughly do you recognize that you are dealing 
with an enteroeele. In some cases even we have believed that we had done a nice 
repair of a rectocele but the patient has returned with a bulging over the perineum 
bigger than it was before the operation. In such cases we have failed to recognize 
the condition. 

I was glad to hear Dr. Phaneuf admit that if you watch these patients long 
enough you will see a number of recurrences, even though you have done the enteroeele 
operation carefully, because after a number of years some patients, who arc obliged 
to do hard -Ci'ork, or wdio inadvertently lift heavy objects, have a recurrent enteroeele 
or a prolapse after the original operation. 

I would like to ask Dr. Phaneuf how’ he would handle a prolapse of the posterior 
'aginal wall, wliich proved to bo an enteroeele, in a patient in whom a vaginal 
hysterectomy had been done and who is still in the years of sexual activity, not much 
over 40 or 45 years old? Should anotlier attempt be made to dissect out the hernial 
sac and close it in the same manner as in the original operation? 

DU. BENDER Z. CASHMAN, Pittsbuegu, P.\. — Unrecognized enteroeele, is, I 
leheve, the most common cause of recurrence after prolap.^e of the uterus. Tlie new 
^csion, however, is not always an actual recurrence of the prolap.se of the uterus it- 

f. The cervix or vault of the vagina after those operations may be held rather 
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selves in failure of ovulation and resulting corpus luteiim formation, 
whicli in tnm would eliminate progesterone as a modifying influence 
on the gonadotropic secretion of the pituitary. At the same time the 
ovary might respond to the follicle-stimulating portion of the pituitary 
in which event one would expect bleeding from estrogenic endometrium 
when alterations in estrogenic levels occur. As these alterations become 
less pronounced, bleeding ceases. With the ovarian influence removed 
the cyclic function, qualitatively and quantitatively, of the pituitary 
is lost and the gonadotropic function is maintained at a higher and 
constant level. 

Thyroid . — The behavior of the thyroid gland varies. In all probability 
there is increased thyrotropic influence from the less inhibited pituitary. 
It is noteworthy that symptoms of hyperthyroidism are often en- 
countered at this time. However hypothyroidism may be noted, though 
not so frequently. 

Pituitary . — Many functions have been ascribed to the anterior pitu- 
itary and many hormones have been thought to come therefrom. The 
pituitary is relatively a small organ and contains only several types of 
cells. It is situated in the middle of the skull where a slight increase in 
size or deviation from the normal would readily be interpreted in terms 
of headache, visual disturbances, x-ray findings, physical alterations, 
blood hormone changes, or other .recognizable symptoms. How much 
simpler the problem would be if it could be shoivn that the anterior 
pituitary put out a “universal” hormone which served all the demands 
of growth, thyrotropic, gonadotropic, lactation, and other pituitary 
functions. There is a distinct probability that investigators have been 
“chipping off” portions of a hormone and carrying it in tJie direction 
of their research and interest. The alterations of the pituitary by other 
hormones, by depressing its function and pz’obably by dilution, is more 
easily understood. It is our belief that histologically the pituitary is 
fairly constant. 

Most of our attention in the past has been directed to the pituitary- 
ovarian relationship. Lately the role of the endometrium has been 
appreciated, and now it seems orderly and proper that the adrenal must 
be considered as a more integral part of sex endocrinology. 

Adrenals . — The adrenal steroids have a similar chemical structure to 
the estrogens and it would seem that they might substitute for the 
lowered estrogens in an effort to depress and stabilize its relatively un- 
inhibited pituitary. It also is likely that the medulla of the adrenal also 
is effected by this stimulation which would result in an increase of 
epinephrine. This could explain the well-knoivn instability of the vaso- 
motor systems in climacteric women, an instability which certainly is 
the chief indication for remedial measures. 

Estrogenic ovarian failure, more severe in degree than that which 
occurs in many instances of intercurrent amenorrhea during the repro- 
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T he term “menopause” strictly applies only to the cessation of the 
menstrual periods, while the term “climacteric” refers to the period 
of reproductive regression and is to be preferred. Often this epoch is 
considered as a disease or syndrome, the process of living and associated 
influences not being considered. Under any circumstance and in either 
sex the five-year period (from 40 to 45 or 45 to 50) is a critical and 
exacting one. In the married female either the presence or lack of a 
family maj'' be equally disturbing. The realization that the last chance 
of reproducing has passed, with the woman who desires a child, or the 
fear of pregnancy at this late date in a woman who has reared a family 
may disturb mental tranquillity. The childless woman who has not made 
adequate adjustment or the devoted mother who, with uncompensated 
grief, sees and feels her children breaking home ties, makes demands on 
natural reciprocity. The business of educating a family, seeing that it 
is favorably presented, and assuring it some degree of security is most 
exacting. The husband is a remarkable factor. The successes and 
failures over a period of years, the multiform problems that he has 
brought home, and, equallj’' important, has not brought home, the pre- 
carious endeavor, at a time when his mental and physical agility often 
are incorrectly and prejudicially estimated, in trying for the last deal 
that will give economic independence all add doubt and worry to a 
varying and chaotic mind. These and many other reflecting factors 
make one realize that the climacteric is not a disease unless one considers 
living and the ageing process a disease. It also gives an insight into the 
probable inadvisability of routine substitutional therapy, given in an 
attempt to push back and withhold the natural gradual sequences asso- 
ciated with the climacteric. 


Hormonology of the Climacteric 

Ovary . — Prom many and varied observations we realize that there is 
a definite functional limit to the ovary. In the beginning increased 
refractivity to the pituitary gonadotropes which would manifest them- 
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Group A comprised 4 women Avliose ages ranged from 42 to 49 years 
and wliose elapsed time since menstruation Avas from five to twelve 
months. The excret ion values in these Avomcn averaged 77 I.U. or 64 per 
cent increase. 

Group B comprised 5 ivomen Avhose ages ranged from 48 to 57 and 
whose elapsed time since menstruation Avas from tAvo to five years. The 
excretion values averaged 93 I.U. or almost 100 per cent increase oATr 
upper limit of normal. 

Group C comprised 3 Avomen AAdiose ages ranged from 62 to 74 years 
and Avliose elapsed time since menstruation Avas from fourteen to tAA'enty- 
six years. The excretion values averaged 39 I.U., Avhieh Avas AAithin 
normal range. 

An analysis of the data suggests the theory of ovario-adrenal reciproci- 
ties, AAdiich are influenced chiefly by Avaj’- of the pituitary. During early 
life and until adolescence is Avell advanced, the adrenopituitary inter- 
change is dominant in steroid metabolism. When primary or adolescent 
Irypoovarianisnr occurs and is of sufficiently seAme grade to result in 
failure of sexual maturation, this axis retains its dominant position CATir 
during adult years. Under these circumstances, the level of adrenal 
function remaiirs about that characteristic of late preadolescence. Nor- 
mally, IroAvever, Avith the advent of adolescence and the beginning of full 
ovarian function, the ovariopituitary interchange is superimposed upon 
the primordial adrenopituitary one. The result is a harmonious arrange- 
meirt Avherein the pituitary becomes conditioned to Avorlcing AA'ith both 
adrenals and ovaries and to being influenced, as regards its functions 
by the regulatory effects of the intrinsic steroids of both the ovaries 
and the adrenals. During the reproductive period, the ovary and 
pituitary come to dominate the endocrine system. A¥hen, hoAvever, 
ovarian failure occurs from pathologic or physiologic causes, the pitu- 
itary, accustomed to being balanced in function by both the adrenal and 
ovarian steroids, is released in part from its inhibitions and, thereby, 
becomes hyperactive, then the adrenal cortex is stimulated to seerete 
greater quantities of steroids. The noAv dominant adrenopituitary inter- 
change is stronger because of its preAdous conditioning b}^ the ovary 
and pituitarjL Eventually, hoAvever, stabilization occurs from the in- 
hibiting effects of the increased amourrts of adrenal steroids uporr the 
function of the pituitary. The result is that during the late stages of 
sexual ageing and during somatic senescence, the adrenopituitary axis 
Ireeomes stabilized and steroid output reaches normal levels. 

Complications of the Climacteric 

If there is any inherent Aveakrress in the indiAddual it is likely to 
become manifest at the climacteric. There are certain complications 
that are more often found and should be anticipated. 

Irregular and Postmenopausal Bleeding . — The only natural and 
normal course of menstruation at this time of life is cessation. This ina.A 
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ductive period, occurs physiologically during the sexual ageing of woman 
or may he induced by radium or roentgenologic therapy. Complete 
ovarian deficiency occurs in bilaterallj’’ oophoreetomized women. In all 
of these instances, the causes of the failure may be reduced to a simple 
common denominator, intrinsic ovarian damage, resulting from senility, 
radium, roentgen ray, or surgery. Patients vdth this type of intrinsic 
ovarian failure afford an excellent opportunity for the investigation of 
possible alterations in the androgenic functions of the adrenals secondary 
to ovarian deficiency or deprivation. If the findings reported upon 
patients ivith amenorrhea were interpreted correctly, studies of 17- 
ketosteroids excretion during the climacteric and after artificial meno- 
pause should show similar, if not more marked, elevations to those 
during amenorrhea. 

Forty-one women during the climacteric or after artificial menopause 
were studied. They were grouped according to the cause and degree 
of ovarian failure incidental to this state. A total of 528 determina- 
tions was made, an average of 12.9 per patient. 


In Group I, there were 12 women between the ages of 35 and 51 
years, none of -whom had ceased to menstruate, who had symptoms that 
are generally recognized as due to spontaneous estrogenic deficiency asso- 
ciated with the menopause. The average daily titer of these patients 
was 36 to 121 I.U. with a mean average for the group of 69 I.U., which 
represents an increase of 50 per cent over the normal. It is interesting 
to note that the group from 35 to 44 years had a mean average of 88 
I.U., while the mean average of the group from 46 to 51 years was 43 
I.U. which places emphasis on age rather than the actual cessation of 
menses in the compensatory adrenal activity. 

In Group II, there are 5 ivomen who had had radium or x-ray therapy 
from three months to three years previously. The average daily titer 
was 49 I.U. which is consistent with our ideas of ovarian impairment fol- 
lowing the use of such agents. It is difficult to judge with certainty 
wlien one can expect absolute hj’poovarianism from these procedures. 

In Group III, there were 12 women who had complete ovarian failure 
from previous bilateral oophorectomies. In order to get more exact 
information, thej’- were further divided into three groups according to 
the time of operation. 


Group A comprised 5 women whose operations had been done nine to 
twenty-four days before the time of the collection of the last twenty- 
four-hour specimen for study. Their daily average of excretion was 
25 I.U. 


Group B comprised 5 patients whose operations had been done seven 
months to eight years previously, and in these patients the daily titers 
were increased to an average of 74 I.U. 

^ Group C_ comprised 2 patients whose operations had been done sixteen 
years premously, and both of these patients showed normal excretion 
value of 40. 


In Group It' , there were 12 women who had had normal phi'siologie 
menopauses. They also are divided into three groups according to tlie 
length of time since the cessation of menstruation. 
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description. Sweating, dizziness, headache, and sleeplessness are other 
symptoms. Uncertainty, a sense of impending tragedy and various 
inchoate states may result. These can and should be anticipated. In 
fact anticipation, explanation, and preparation are the best therapeutic 
agents. 

Therapy 

First one should ascertain to his o^vn satisfaction that he is actually 
dealing with symptoms of the climacteric. The keystone in therapy is 
making the woman acquainted with physiology of the process, an ade- 
quate stock taking, an explanation of what to expect, assurance of the 
temporary nature of the state, a discussion with the husband and adult 
members of the family, and a sincere assurance that you as a doctor and 
counsellor will be at hand for any service. 

If our treatise is predicated on a sound basis, the first therapeutic 
agent called for should be psychotherapy. Simplified this means that we 
should take the time and trouble to make a definite diagnosis, rule out 
complicating factors, such as malignancy, and that we can sit down 
with our patient and devote such time to the discussion of her ailments 
as is necessary to put her mind at ease. When this is not enough we 
should resort to simple sedation and, in definite instances and under 
supervision, to organotherapy. In this event the estrogens are the logical 
choice. They should be kept at such a low level as not to cause 
endometrial stimulation wdth resulting uterine bleeding. Our prefer- 
ence is to give them by mouth and in a dose lower than usually pre- 
scribed. Emmenin 480 to 960 day oral units, or some other preparation 
in similar small doses may be given. Occasionally hypodermic medication 
may be required but here again the dose should be held at its minimum. 
Recently diethylstilbestrol has been accepted for inclusion in “New and 
Nonofficial Remedies” and the dosage recommended is 0.5 to 1.0 mg. 
It is our feeling that %o to % this amount would give this necessaiy 
relief and would not be likely to cause uterine bleeding or infiuence 
the as yet unknown possibility of carcinogenesis. It is a potent ther- 
apeutic agent and its value is proved. It must be regarded as a potent 
agent. 

Progesterone, in our hands, has been of little value in treating symp- 
toms of the menopause. 

If the generally accepted concept of the climacteric is true and if our 
quantitations of the 17-ketosteroids can be accepted, there is no place 
for androgen therapy at, or following, the menopause unless ive ivish to 
hasten or aggravate the process. Androgen therapy is predicated on its 
“estrogen negating.” Such a state is flagrantly evident at this time. As 
yet no smidrome in the female has been ascribed, critically or otherivise, 
to a hypoandrogenic state. If this is true one should doubt the validity 
of its use in female endocrinotherapy. 
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be a gradual diminution of the amount at each period or a lengthening 
of the interval. In anj" event the trend should be toward stoppage. The 
basis for this was given in the discussion of the hormonologjL Any de- 
parture from this course during or after the menopause must be in- 
vestigated and due account given. The occurrence at this time of hsioer- 
estrogenic endometrial bleeding has been noted and the association of 
this with corporal carcinoma has been suggested. Curettement of the 
uterus and careful study is obligatory. Empiric endocrine and x-ray 
therapy is condemned and the removal of endometi'ial tissue for biopsj^ 
examination by the “punch” method is inadequate. In any event satis- 
factory diagnosis must be made for this type of bleeding. 

In one year 1,089 women in North Carolina died of cancer. Of this 
number, 324 died of cancer of the uterus. In that year 15,732 females 
died in the State. This means that one woman out of every 15 died of 
cancer and that one out of every 48 died of cancer of the uterus. To 
state it another way, 196 more women in this State died from cancer 
of the uterus than from appendicitis. Seventy per cent were diagnosed 
only on admission to the Hospital. 

Thyrotoxicosui . — This possibility must be investigated and eliminated 
before the blanket indictment of the “menopause syndrome” is made. 

Psychoses . — One should remember that the business of living by this 
time (40 to 50 years of age) is beginning to make ini’oads and the 
exigencies of life are likely to become manifest. It is a recognized fact 
that women under certain circumstances and conditions, at this time may 
become melancholic. A noteworthy instance is the rural female, whose 
endocrinology, in all probability, is no different from that of her urban 
sister. One should dissociate the recognized and proved symptoms of the 
climacteric, such as vasomotor disturbances, from the psychic aberrations 
that are not peculiar to the sex. 

The psychiatrists have cautioned that estrogenic therapy should not 
be exhibited unle.ss one is treating definite sjnnptoms such as “hot 
flushes.” This in spite of the enthusiastic reports of the specific benefits 
of the estrogen in involutional melancholia. It is impossible to separate 
specific from suggestive therapy under these circumstances and as a 
matter of fact psychotherapy should be the first agent in treating 
a psychosis. There is a distinct possibility that organotherapj' may be 
a distinct menace. Overzcalous, indiscriminate or routine therapj', may 
result in bizarre symptoms and actual harm. 

Vasomoior Symptoms . — In all probability vasomotor phenomena are 
the most consistent symptoms associated with the climacteric. As a 
matter of fact the frequency and .severity of these .symptoms arc used 
as criteria for diagnosis and treatment. Since those are the mo.st fre- 
quent, and disturbing symptoms, llicrapy sliould ])e directed toward re- 
bcf. Tlie most frequent complaint is “hot flushes” or “fla.shes.” This 
symptom is so cojisistent and well understood that it requires no 
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The fundamental cause of the menopause is the cessation of ovarian activity. 
Because of the recijirocal, “seesaw” relationship between the ovaiy and the an- 
terior hypophysis, cessation of estrogenic function means a relative increase of the 
pituitary gonadotropic function. By the administration of estrogens we can fill 
the estrogen deficiency, and let the patient down gently through this transition 
phase. Dr. Boss has properly’ emphasized, however, that the mechanism of this 
epoch may not be quite so simple as this, and that other endocrine glands, especially 
the adrenal cortex', may play’ an important role. The concept which he has presented 
of a phase of adrenal dominance following that of the ovary is a plausible and 
attractive one, and it may’ well prove correct. 

While everyone now accepts the efficacy’ of estrogenic therapy for genuinely meno- 
pausal sy’mptoms, we should remember that only a comparatively small proportion 
of menopausal women need any’ organotherapy' at all. Many’ need only’ simple in- 
struction and reassurance. Up to about twenty’ y’ears ago gy’necologists were likely 
to be either enthusiastic ductless gland faddists or hard-boiled skeptics. Looking 
back at this phase, the skeptics were correct, for the preparations then available we 
now know’ were pi'actically’ devoid of Ijormonal vii-tue. Now, however, W’e have at our 
disposal preparations of unquestioned estrogenic efficacy, and our results have im- 
proved correspondingly’. 

The introduction of the nonhormonal estrogenic substances, represented especially 
by diethy’lstilbestrol, has been a godsend to menopausal w’omen, because of their 
efficacy by oral administration and their inexpensiveness. Certainly’ the incidence of 
unpleasant side-effects, in the small doses now’ advocated, is far less than the figures 
of 80 to 90 per cent formerly given by some authors. 

There should be no such thing as a routine method of stilbestrol therapy, and I 
believe it to be bad practice to start a woman off on this drug and have her continue 
its use indefinitely’, even though the dose is small. The drug should be given inter- 
mittently, and only’ when indicated by definite sy’mptoms. E.xcessive or prolonged 
dosage carries with it the risk of producing bleeding, which may be a disturbing 
factor, especially’ in women who had ceased menstruating a y’ear or two previously, 
because it must lead to the suspicion of adenocarcino’uia. I have recently’ had sent 
to me sections of curettings following just this sequence of events. They showed a 
proliferative type of hyperplasia which had been diagnosed as adenocarcinoma by 
a competent pathologist. I believed the lesion to be entirely benign and advised 
repetition of the curettage a few w’eeks later, the stilbestrol having of course been 
di.scontinued. An amazing retrogression was revealed at the second curettage, the 
endometrium then being of the characteristic senile atrophic type. 

DE. GEOEGE F. PENDLETON, Kansas City, Mo.— W hat is your conception 
of why’ an ovary’ stops its activity' at tliis time of life? 

DR. NOVAK.— I think that can be about the same as to say why is a man's 
life three score y’ears and ten. The ovary’ has a more or less foreordained life span 
and at the end of that time it comes to the end of its span of existence. This limited 
span of life is something innate in the mechanism and structure of the ovary. 

DE. E. C. HAMBLEN, Dukhasi, N. C.— I should like to emphasize the need for 
careful diagnostic studies when the problems of climacteric women are undei con 
sideration. The various sy’mptoms of w’omen of climacteric age cannot be relate 
etiologically to the climacteric processes by’ recourse to chronologic considerations 
alone. In addition to a careful organic inventory’ designed to rule out intercurrent 
disease, the psychiatrist is often highly’ helpful in the evaluation of function at the 
psychic level. Many’ of the sy’mptoms of climacteric women result more assuredly 
from psy’chic errors than from hormonal ones. Various involutional states, such 
as involutional melancholia, are not improved specifically by treatment with estro- 
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The complications of the climacteric should and must receive prhnaiy 
consideration in therapy. Only after they, especially the possibility of 
cancer, have been eimluated should one outline definite treatment for 
the climacteric. 

It is well to remember tliat muscle tone and sex steroid levels, espe- 
cially the estrogens, have a relationship. There is a definite loss of tone 
and diminution in size of the organs, muscles, mucosa-supporting struc- 
ture of the pelvis. Any pelvic repair or advice regarding repair should 
take account of this fact. 


Summary 

1. The term “climacteric,” describing the period of normal reproduc- 
tive regression, is preferalfie to the term “menopause,” which simply 
designates the final menstrual period. 

2. This epoch should not be considered a disease, unless the process 
of ageing and living is so considered. Neither should it be considered as 
entirely dependent and definite with ovarian failures, hlany other 
factors, occult and manifest, influence the severity of the process. 

3. The hormonology of the climacteric is now generally better under- 
stood. Refractivity of the ovary to pituitary stimulation, failure of 
ovulation, gradual lag in the response to follicle stimulation with reced- 
ing waves of estrogenic output, a temporarily uninhibited pituitary 
with varying adrenal and thyroid stimulation is a brief siimmation. 

4. The complications of the climacteric should be investigated before 
therapy is instituted. These are irregular bleeding, vasomotor phe- 
nomena, al3normal psychic states, thyroid disorders, pehde relaxation, 
and systemic breakdowns. 

5. The therapy should include practical and orthodox psjmhotherapj^ 
explanation and correetion of irregular bleeding, systemic treatment, 
necessary repair work, mild sedation and organotherapy. 

6. Progesterone is of little value. Thyroid may be indicated. There 
is no indication for the androgeiis. Estrogen therapy lias definite value. 
Preferably it is given by mouth in smaller doses than those usuallj’- pre- 
scribed. The daily dose of diethylstilbestrol, if used, should not exceed 
1 mg. a day. Smaller doses arc preferred and usually suffice. 

Appreciation is expressed to Dr. E. C. Hamblen for the nso of material that gives 
fliese observations a factual basis. 


Discussion 

BK. EMIL NOVAK, Bai.tjmoke, Jin. — There is still a widc.spread tendency 
among practitioners, almost as much as among the laity, to ascribe to tlie menopause 
almost any nervous manifestation appearing in women over 40. Such .sj-mptoms are 
far more likely to be due to other causes, such as domestic or economic worries. To 
tell such women that they are “beginning to change’-' is the easy but the wrong 
'vay out, especially if it means resort to organotherapy, as too often it does. 
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factitial changes are present, only edema and diffuse reddening may be 
seen. The condition is encountered most frequently in a later stage 
than this, when bleeding from the rectum causes the patient to come for 
examination. By this time telangiectasis usually is present and is the 
cause of the bleeding. Often the reparative process of telangiectasis is 
noted early. The little, new blood vessels situated superficially in the 
rectal mucosa are broken by the slightest trauma. The anterior wall 
of the rectum, in its middle third, usually is reddened and studded 
with numerous capillaries. Merely swabbing this area lightly with a 
cotton applicator is sufficient to produce diffuse oozing of blood. Often 
it is necessary to defer examination on this account. In most eases the 
inflammation loses its intensity gradually but the process of healing is 
slow. After healing, the inflamed tissue is replaced by mucous mem- 
brane wdiich possesses a yellow tint owing to deposit of sear tissue. 
Telangiectasis pei^ists and, because of the vulnerability of these capil- 
laries, bleeding from the rectum may occur from time to time over long 
periods. Indeed, in some eases in which the patients have been followed 
for years, this bleeding has continued to occur and it may persist as 
the only sjTOptom of the condition. This presents an unfortunate prob- 
lem. Many of the patients become “rectum conscious” and are never 
relieved of concern. These patients should present themselves for ex- 
amination regularly. 

The factitial ulcer is oval or irregularly circular and usually involves 
all layers of the rectal wall. Mobility of the diseased portion may be 
limited because of adherence to structures adjacent to it. The size of 
the ulcer averages from 1 to 3 cm. in diameter, the margins are smooth 
and regular in outline and the base, wdiich is depressed, is covered with 
a silver gray or yellowish membrane, which is rough, slightly piled up 
and very tenacious andffough. The base of the untreated ulcer is cov- 
ered with an ugly, slimy, greenish gray slough. Telangiectasis is always 
present in the mucosa surrounding the uleer and Avith it various degrees 
of proctitis extend outAvard from the margin of the ulcer. Usually the 
ulcer is single. Occasionally there may be more than one. The inflam- 
mation and ulceration have a tendency to heal and, if the carcinoma does 
not terminate the patient’s life, the factitial lesion usually aauU undergo 
resolution. 

Symptoms 

We haAm data on 88 cases in which significant sjunptoms led to proc- 
toscopic examination and a diagnosis of factitial changes in the rectum 
folloAAdng radiation therapy. These symptoms in order of frequency 
were most commonly bleeding from the rectum, frequent desire to go to 
stool, liquid stools, pain in the rectum, mucous discharges, and con- 
stipation. Other complaints that were made less frequently Avere of 
abdominal cramps, decrease in the size of the stool, and tenesmus. 
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gens; indeed some are aggravated. A good principle to follow is: treat no climac- 
teric woman with estrogens who does not count hot and cold flushes among her 
symptoms, although these vasomotor vagaries are by no means invariably pathog- 
nomonic of the climacteric. 

DR. BAYARD CARTER, Durham, N. C.— There is one condition which has not 
been mentioned in which I think estrogenic therapy is highly valuable, and that is 
in women who have a prolapse. It has a particular advantage in the senile group 
of women who have put off operative procedures. I am convinced that preoperative 
estrogenic therapy makes the closure much more scientific and avoids surgery on their 
vaginal walls. 


FACTITIAL PROCTITIS- 


Lawrence M. Randall, M.D., and Louis A. Buie, M.D., 
Rochester, Minn. 

(From the Sections on Obstetrics and Gynecology, and Proctology, Mayo Clinic) 


M alignant disease of the pelvic viscera of women, when suf- 
ficiently advanced, precludes the possibility of surgical opera- 
tion; then treatment by radium or roentgen rays is required. Sucli 
treatment aims to destroy only the malignant tissue but sometimes the 
structure of other tissues exposed to the irradiation undergoes certain 
alterations. “Factitial proctitis”! is a term used to designate such a 
condition that is sometimes discovered in the wall of the rectum. Usu- 
ally this lesion appears on the anterior wall of the rectum but in severe 
cases all walls may be involved. It varies in severity from mild in- 
flammation of the rectal mucosa to complete dissolution of a portion of 
(he rectovaginal septum. This factitial lesion maj’^ not be avoided in all 
cases. It does not indicate that poor technic has been employed. If 
(reatinent by irradiation will destro}^ or impede the malignant process, 
llie possibility of proctitis occurring should not, and does not, interdict 
such treatment. 

Pathology and Diagnosis 


Following irradiation of some pelvic structures, usually the uterine 
cervi.x, induration and deformity develop in the tissues ad.iaeent to the 
rectum. Palpation of the anterior wall of the rectum therefore ma,y 
not give an accurate picture of the situation. If there is an ulcer it 
may be felt as an indurated crater, but often irregular thickening in the 
structures adjacent to (he rectum will give the same impression, even 
when the wall of the bowel is intact. Factitial proctitis, not associated 
with formation of ulcer, cannot l)e detected by ])alpation. It is neces- 
sary to view the rectum by means of the ))]‘octoscope in order to detect 
|]^ntnic nature of the condition of the rectal mucosa. When early 


I'iftJ'-I'iftli .^nl 1 uaI Jlcetinp of the American .\psoc!a.Uon of Ohslelrlc.-=, 
m'Colo(r>- and Abdominal SurKoons, Hot Springs, Ya.. Soptomber in to 12. lS-12. 

'Tactitial" is dollnod in Dorland’.s .linci-iofiu lUustrnIrd MrdicnJ Dic- 
nojmr;/. pape o3.a, “prodnccd by arlitlcial niean.s ; nnintontionally produced." 
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ing 9 cm. In 6 eases the faetitial involvement was diffuse and in the 
remainder it was circumscribed and located on the anterior Avail of the 
rectum. 

The faetitial ulcers Avere found in the same area as the proctitis. Tlie 
ulcers varied from 0.5 cm. in diameter to 6 by 4 cm. 

In 25 cases reduction in the size of the rectal lumen AA^as noted. This 
deformity involved the same portion of the rectum as the inflammatory 
and ulcerative disease already described. The lumen of the rectum Avas 
not reduced to less than 2 cm. in anj’’ case. 

The site of reetoArnginal fistulas AA'^as 5 to 6 cm. above the dentate 
margin. Tavo fistulas had occurred after radiation treatment of car- 
cinoma of the cerAUx. In one other ease a fistula developed after treat- 
ment of a primary carcinoma of the A^agina. 

Results 

Thirty-tAVo patients are knoAAui to haA'^e died of malignancy; 26 could 
not be folloAved and 30 Avere folloAA'ed from eight months to thirteen 
years. Of these 30 patients Avho Avere folloAved, 25 noted marked im- 
proA^ement in the rectal symptoms after the acute stage of the condition 
subsided. Most of them experienced occasional bleeding from the rec- 
tum, some a tendency to constipation and one stated that the stool AA^as 
reduced in size. Four patients stated that constipation Avas a consider- 
able problem and one patient alive at tlie time of Avriting of this paper, 
four years after treatment had a rectoA'aginal fistula. 

Illustrative Cases 

Case 1. — A Avoman, aged 50 jmars, had had one pregnancy. In Jan- 
uary, 1940, a diagnosis of carcinoma of the uterine cervix had been made 
and treatment Avith radium and roentgen rays had been administered. 
In the course of the latter treatment she had experienced diarrhea, hav- 
ing as many as tAventj^-five discharges from the rectum each dajL Fol- 
loAving this there had been a tendency to constipation. In April she had 
been told that she had an ulcer in the rectum. She had experienced pain 
in the rectum hut had noticed no bleeding. 

In May, proctoscopic examination Avas performed. The loAver half 
of the rectum aa^rs inA^olved by an acute inflammatory process and the 
anterior Avail, at the .junction of the middle and loAver thirds, Avas broken 
doAAm into an ulcer 3 cm. in diameter. Severe pain Avas produced bj^ the 
examination. 

In October, proctoscopic examination did npt cause pain. The con- 
dition of the rectum aiipeared much improA'ed. At this time, the ulcer 
AA'as about 2 cm. in diameter and much of the inflammatory change had 
disappeared. 

In Julj^, 1941, the patient related that occasionall.A'’ some bright blood 
passed from the rectum, but there AA-^as no pain on defecation. On 
proctoscopic examination at this time, the area on the anterior Avail, tliat 
had been the ulcer, AA^as still of tlie same size but most of it had healed 
OA’-er. Telangiectasis Avas present. There Avas still, and probably alAA'ays 
AAdll be, general oozing of blood from the rectal Avails. 

Case 2. — A Avoman, aged 46 years, had been pregnant tAvice. Diagnosis 
of squamous cell epithelioma. Grade 4, Stage 2-f, of the uterine cerAux 
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The average time that elapsed between the initial eonrse of treatment 
and the appearance of symptoms was ten months. Ten patients eom- 
plained of various rectal symptoms that commenced immediately after 
treatment, and three patients noted the first symptom, bleeding from the 
rectum, thirty-eight, forty and forty-eight months, respectively, after 
the initial treatment. 


Results of Examination. 

In 61 cases we know the type of pathologic lesion and the grade* of 
involvement for which treatment was administered. Fifty-one lesions 
were squamous cell epitheliomas of the uterine eerrix; 3 ivere adeno- 
carcinomas of the uterine cervix; 1 was a tumor containing both 
squamous carcinoma and adenocarcinoma; 1 was a primary carcinoma of 
the vagina ; 1 was a papillary carcinoma of tlie ovary ; and 4 were inop- 
erable, extensive carcinomas of the uterine iiody. Seventeen tumors 
were found to be of Stage 4, 32 of Stage 3, and 12 of Stage 2. The 
grade of malignancy of the lesion and the amount of radiation given in 
each of these 61 eases is known. However, these data will not be pre- 
sented because no useful correlation of them with the occurrence of 
factitial proctitis was ascertained. 

The remaining 27 patients were among those who came to us after 
treatment elsewhere and in whose cases we were unable to verify the 
pathologic diagnosis. Of these, in 12 cases the neoplasms were judged 
clinically to be carcinomas of the uterine cervix of modified Stage 4; 6, 
of modified Stage 3; and 2, of modified Stage 2. In 7 cases it was not 
possible to learn why the patient had received irradiation. 

Sixty of the 88 patients were examined through the proctoscope but 
once, for the reason either that they did not return to the clinic or that 
at a later visit, symptoms did not justify the examination. The re- 
maining 28 patients ivere examined through the proctoscope two or more 
times over periods of two months to thirteen years. Twenty patients 
were examined twice, 4 patients were examined three limes and 1 patient 
each was examined four, five, six, and seven times. The diagnoses made 
in the 88 cases are given in Table I. 


Table I. Diagnoses ^Iade in Eighty-Eight Gases 


DIAGNOSIS i 

CiVSES 

Factitial proctitis tvithout stricture I 

39 

Factitial ulceration witliout stricture i 

23 

Eectovaginal fistula without stricture ' 

1 

Factitial proctitis with stricture j 

15 

Factitial ulcer ^Yith stricture 

8 

Eectovaginal fistula with stricture j 

9 


In 16 of the total of 88 cases, biopsy’’ was performed and the diagnosis 
was inflammatory tissue in all but one, a case of primaiy carcinoma of 
the vagina. 

The location of the factitial proctitis varied from just above to 20 
cm. abo ve the dentate margin, the average distance above this point be- 


lesions is tliut of the Le.iKUe of Nations, Health Orcnnlza- 

GcnVvwfJ„ hy the Ra.lloloKical Sub-ComimF^ion. 

iicneia. League of Anfiotis PtthUcaUons, 1933 . 
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tissues not involved in the malignant process. However, should he be 
so cautious that he always avoids such incidental damage he may treat 
the neoplasm inadequately. Considering the veiy small percentage of 
patients treated with irradiation whose normal tissues sustain significant 
damage, and the gradual improvement in results following such treat- 
ment, it seems that factitial proctitis and ulceration, and the occasional 
rectovaginal fistula, must he accepted as risks that the patient should 
assume when such treatment is under l.aken. 

Discussion 

DR. DAVID LUDWIG, Pittsburgh, Pa. (By invitation). — Our experience in 
postradium proctitis is limited to five in a series of 334 patients suffering from 
carcinoma of the cervix. Our observation covers a twenty-}'ear period, although the 
5 patients suffering from proctitis were treated in the last eiglit j’ears. During 
this time 150 patients have been treated for carcinoma of the cervix. The average 
amount of radium treatment was 4,800 mg. hours, while the smallest dose given was 
2,300 mg. liours. Divided dose.s were utilized in all patients receiving more than 
6,000 mg. hours. In this series one patient developed ulceration without stricture, 
one had a rectovaginal fistula with stricture, and two proctitis without stricture. 

One patient, a woman of 53 with a history of one pregnancy, will serve as an 
example. When first examined in November, 1935, there was an area of carcinoma 
on the right posterior vaginal -wall about 4 cm. from the mucocutaneous junction. 
The past history showed, however, that in June, 1930, the patient had received 
2,450 mg. hours of radium for adenocarcinoma of the fundus of the uterus. In 
October of that year complete hysterectomy was performed and the laboratory re- 
ported adenocarcinoma of the fundus of the uterus and chronic salpingitis. The 
patient reported also that she had been treated with small doses of radium a few 
months prior to our examination. 

The carcinoma was now excised and the tissue reported secondary carcinoma of 
the vagina. Radium was given as follows: 8 radium seeds, 4 needles of 12.5 mg. 
each, and a capsule of 50 mg., totaling 2,060 mg. hours. 

In April, 1936, a slougli of the vaginal area with induration was observed. Proc- 
toscopic examination showed tliat the anterior lectal wall was much reddened and 
slightly edematous with bleeding upon manipulation. Six weeks later there was a 
small area of ulceration although with treatment the patient was more comfortable 
than when the proctitis was first observed. In July, 1937, proctoscopic examination 
showed that the rectal mucosa was much improved. There was a small scar with 
slight bleeding upon manipulation. The patient has subsequently been examined 
on an average of every three months to August, 1942, at which time the vaginal 
mucosa was smooth and the rectum was healed with slight constriction of the lumen 
of the rectum. 

DR. HERBERT E. SCHMITZ, Chicago, III.— This condition is not as rare as 
we are led to believe bj' the author’s statements. If routine cystoscopic and proc- 
toscopic examinations were done at one-, two-, or three-year intervals many cases 
of telangiectasia of the bladder and rectal mucosa would be found. Oftentimes 
symptoms due to these changes are not called to the attention of the physician. 

The use of interstitial irradiation will increase ulceration of both the bladder 
and the rectum. Great care must be taken in packing these areas away from the 
source of irradiation, and we must remember when using multiple sources of radia- 
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was made in Angnst, 1936. Treatment by radium and roentgen rays was 
instituted. In June, 1937, she complained of diarrhea, rectal pain, 
pas.sage of eight to ten stools a day, and occasionally bloody mucous dis- 
charge. The diarrhea changed to a fairly regular bowel habit but the 
bloody mucous discharge continued. 

Proctoscopic examination in June, 1938, disclosed factitial proctitis 
with an area of ulceration measuring 1 bj^ 2 cm. on the anterior rectal 
wall at a distance of 8 cm. from the dentate margin. This patient was 
examined with the proctoscope four times thereafter, the last time in 
May of 1941, when slight contraction of the lumen of the rectum was 
noted. The ulcer had healed. The rectal wall was the site of telangiec- 
tasis that produced slight lileeding when traumatized. The patient was 
essentially free of rectal symptoms. 

Treatment 

Except in those few cases in Avhieh ulceration is sufficient to lead to 
formation of fistula, or in tJie occasional case ivherein actual involve- 
ment of the rectovaginal septum by the malignant process is responsible 
for lireakdown of the tissues, healing will take place, providing the pa- 
tient survives the malignanej’- for a suffieient time. Healing is accom- 
panied by scarring, occasionally some reduction in the size of the lu- 
men of the rectum and by telangiectasis which usually produces bleeding 
from the rectum. In cases in which strictures develop obstruction will 
not occur unless extension of the malignancy has been the cause of this 
stricture. Strictures resulting from proctitis do not offer a therapeutic 
problem very frequently. 

Usually colostomy has not been considered part of the treatment of 
factitial lesions of the rectum. Those patients whom we have observed, 
on wliom this operation has been perfoi-med, have obtained little relief 
from the pain, tenesmus and Woody mucous discharge. 

Usually the patients can be taught pi’oper care of the rectum. It 
should be explained to them that lime is one of the most necessary fac- 
tors to lie considered and that treatment usually is prolonged. The 
patient sliould take a warm, cleansing enema after each defecation in 
order to keep the rectum as free from fecal matter as iio-ssible. She is 
tiien instructed to inject 2 fiuidounccs (60 c.c.) of warm hamamelis water 
(witch hazel), to lie retained until tlie next movement of the bowel. 
Often the injection of 2 fluidounccs of warm olive or mineral oil befoi-e 
retiring is of benefit. A bland diet, re-enforced witli some substitutes to 
Inrnish bulk, such as are now available, allows a soft stool free from ir- 
ritating particles. Caustic medicaments .should not be applied. 

The phy.sician who must treat inojierable carcinoma of the female 
genital tract is confronted with a serious problem. Ills aim is to cure the 
malignancy or, if this is imiiossible. to obtain as much palliation as pos- 
sible. In order to accomplish the.se effects he must irradiate the tumor 
intensively and yet afi’ord the maximal protection to the neighboring 
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The patient to whom Dr. Coventry referred is one of the more fortunate indi- 
viduals who have had colostomy performed. In those patients that we have seen in 
whom tills operation has been performed, by no means all of them obtained the 
relief that had been anticipated. 

Patients who have factitial changes in the rectum are frequently .told that they 
have cancer in the rectum. In the group that we report this was true in only one 
instance, that of a case who had had a primary carcinoma of the vagina. 

We were moved to write this paper to emphasize the fact that factitial changes 
are very common and must be accepted as one of the risks of adequate treatment of 
carcinoma of the uterine cervix. 
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tion that the beams may cross giving us a much Iiigher dose of irradiation in the 
bladder or rectum than we are attaining in the lesion itself. 

DB. WILLIAM A. COVENTRY, Duj.uth, Minn.— I would like to report a case 
with this condition in which the patient had been maltreated before she came into 
my hands. She came from a small town in Wisconsin and had been treated by a 
country practitioner. She had been given, according to her story, 6,000 mg, hours of 
radium in the uterus and 1,200 mg. hours in the cervix some three months previously. 
When I tir.st saw her she had an ulcer adjacent to the cervix and was almost a con- 
firmed addict to morphia because of the .severe pain. I attempted to treat her lo- 
cally for three or four weeks, but the morphine habit and pain were getting worse 
and I then did a colostomy in order to put the rectum at rest. The pain disappeared 
in a week after I had diverted the fecal contents through the colostomy. She at 
that time developed a rectovaginal fistula at the .site of the ulcer. In about three 
months the ulcer and rectovaginal fistula healed spontaneously and six months after- 
ward I closed the colostomy. The patient has been observed for the last four 
years, and there is no sign of a return of the trouble. She gave up the morphine 
and gained in weight. 


DR. FREDERICK S. WE'l'HERELL, SYn.\cusE, N. Y.— With the formation of 
many tumor clinics we are going to have more and more difficulties of the kind to 
wliich Dr. Randall has called attention. Radium in the minds of many men is 
merely a substance within a capsule which may be put into the cervical and uterine 
canal and left there for a certain number of hours to work a miracle. Sight is 
lost of the fact that it is distance, not filtration, which limits the action of the 
gamma ray, which explains the need for thick packs to displace rectum and bladder. 
We as a Society should make a continued effort to limit the use of radium to men 
who are trained and who understand tlie phj’sies of radium. A minor point in 
technique to many is tlie need of adaptation of the clinical picture to the method 
of dosage. Bowing of the Mayo Clinic, whose technique I have followed for twenty- 
two years, has had few cases of proctiti.s, due to the fact that he leans very much 
to the fractional method rather than the massive dose which was so prevalent twenty- 
two years ago. The only case of severe proctitis which I liave seen was one which 
was treated entirely by x-ray, with a million volt machine. It was an advanced case 
and liad been treated from the clinical experimental angle, quite properly. 


Dr. W. WAYNE BABCOCK, Piixladei.piiia, Pa. — Usually the best treatment of 
a severe irradiation burn is to cut out the burned area and implant a graft or 
flap of normal tissue. As such burns are precancerous lesions it would seem unwise 
to permit a patient to continue indefinitely with a severe irradiation proctitis. In 
a woman of 26 seen last year, a colostomy had finally been done to relieve the ob- 
struction and local distress following intense irradiation for carcinoma of the uterus. 
The patient also did not wish to marry with a permanent colostomy, so we took out 
the remainder of the rectum, liberated the colostomized segment of the sigmoid and 
pulled it through the anus and closed the abdominal wound. This was a decided 
miprovemcnt. The possibility of a secondary cancer in the rectum, we believe, has 
been ehminated, the new anal opening is functioning and a very fair degree of 
control has developed, so that the patient need not wear a pad while the stools are 
formed. I would advise an operation of this type for another similar affliction 


(closing) .-I believe that a majority of patients who have re- 
Imv! r 7^. 1“,' rays for carcinoma of the uterine cervbc 

toms The group reported by u.s had sufficient symp- 

toms to justify investigation by means of proctoscopic examination. 
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gen, dietliylstilbestrol," were employed. E.stradiol wa.s administered 
intraniiiseularly, and estriol gdiicnronide and diethylstilbestrol were 
given orally. Their administration was of cyclic order, i.e., from the 
fifth to the fourteenth day of the cycles of 5 patients, and from the 
fifth to the twenty-fourth days of the cycles of 11 patients. Daily 
dosages varied: those of estradiol benzoate from 0.33 to 0.67 mg.; 
those of estradiol dipropionate 2.5 mg. every other day ; those of estriol 
glucuronide from 1,800 to 4,800 oral units; and those of diethylstil- 
bestrol from 1 to 3 mg. 

Six patients received treatment during 1 cycle ; 6 patients during 2 
consecutive cycles; and 4 patients received treatment during 3, 4, 5, 
and 8 consecutive cycles, respectively. 

Endometi’ial biopsies were done prior to, during, and after therapy. 
These biopsies were secured uniformly within the first twenty-four hours 
after the onsets of bleeding. Classification of endometrial responses was 
done by one of us (E. C. H.). 

Data upon the lengths of the cycles and the durations and amounts of 
bleeding before, during, and following therap 3 ^ ivere analyzed. 

All patients had complete medical, gynecologic, and endocrine survej^s, 
including determinations of the basal metabolic rate and roentgenograms 
of the sella turcica. 

Data 

The immediate effects of therapy were studied in 39 cycles. Pollow- 
ing the cessation of treatment ; clinical data upon 24 additional cycles 
were evaluated. 

1. Dosage Schedules . — The therapeutic schedules emploj’'ed and the 
related endometrial responses are detailed in Table I. 


Table I. Therapeutic Schedules and Belated Endometrial Responses 





1 endometrial FINDINGS 


PATIENTS 

cycles 

ESTROGENIC 

, progesta- 
tional 

Estradiol benzoate: 




0 

0.33 mg. 5tli to 14tli days inclusive 

4 

8 

5 

0.67 mg. 5tli to 14th days inclusive 

2 

2 

1 


Summary: j 

10 

6 


Estradiol dipropionate : 

2.5 mg. every other day 




0 

5th to 29th days inclusive 

1 

1 

1 

Estriol glucuronide: 




0 

1,800 o.u. 5th to 24th days inclusive 

1 

1 

1 

2,400 o.u. 5th to 24th days inclusive 

2 

3 

3 


4,600 o.u. 5th to 24th days inclusive 

1 

1 


1 

4,800 o.u. 5th to 24th days inclusive 

2 

2 

2 


Summary : j 

7 

6 

1 

Ilieth 3 dstilbestrol : 




0 

1 mg. 5th to 14th days inclusive 



3 

1 mg. 5th to 24th daj's inclusive 

2 



1 

2 mg. 5th to 24th days inclusive 

8 


4 

2 

3 mg. 5tli to 24tli days inclusive 



2 

0 

Suniniaiy: j 

21 1 

9 

3 

Total: 39 cycles of tlierapj’; 

: 2(5 endometrial studies, 22 estrogenic and 

4 progestational. 


•Diethylstilbestrol (estiobene) supplied by Ayerst, McKenna and Hairison, Mon 
treal, Canada. 

















EFFECTS OP ESTROGENIC THERAPY UPON OVARIAN 

FUNCTION- 

II. When Employed During Anovulatory Cycles 

E. C. Hamblen, M.D., D. V. Hirst, M.D., and W. Kenneth Cuyler, 

Ph. H,, Durham, N. C. 

(From tlie Endocrine Division of the Department of Ohstetrics and Gynecology, 
Duhe University School of Medicine and DiiTce Hospital) 

T he ability of adequate estrogenic therapy to transform normal 
progestational cycles of ■women to estrogenic (and presumably an- 
ovulatory) ones has been verified in the preceding communication.^ It 
would appear most unlikely that tliempy of this kind and order is 
capable of restoring normal progestational cycles in women with ovarian 
failure of anovulatory type. 

An investigation, however, of the end results of estrogenic therapy in 
association with anovulatory failure seemed advisable for several reasons : 
(1) to confirm or to deny the dictum that, regardless of our ability to 
substitute for the endocrine deficiency of ovaries with intrinsic ovarian 
principles no salvage of physiologic functions, i.e., return of the fertile 
state, results ; and (2) to eonfiim or to deny the theory that the salvage 
of ovarian function which has been described as following cyclic estrogen- 
progesterone therapy in a large group of women with prolonged or 
excessive estrogenic bleeding results solely from the estrogenic fraction 
of the therapeutic schedule. The commercial availability of a cheap, 
potent, and orally active nonhormonal estrogen (diethylstilbestrol) re- 
quires a clear definition of the role of estrogen.$ in the treatment of 
ovarian failure. 

Methods 

Sixteen patients whose ages ranged from 15 to 35 years (average 
age 21.6 years) were selected for this investigation. These patients 
had presumed anovulatory ovarian failure predicated upon the occur- 
rence of episodes of estrogenic bleeding. The bleeding cycles were com- 
monly irregular and often of prolonged duration. Each patient selected 
Jiad received from one to three endometrial liiopsies prior to initiation of 
therapy. 

Two hormonal estrogens, estriol glucuronidcf and estradiol in the 
iorm o f its benzoatef and dipropionale,§ and an nonhonnonal estro- 

*P.irt I of this article was included in the Ecbruary issue 

(emmcnin) .supplied by Ayenst. McKenna and Harrison. 

tEstradiol benzoate (progynon-B) supplied by Schcring Corporation, Bloonifleld, 
Incl^SuS. «B-ovocyr.n) .supplied by Ciba P!>armaceutical Products. 
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Few endometrial studies were made following cessation of therapy 
due to the fact^ that the majority of the patients were transferred to 
other therapeutic regimen. Three follow-up endometrial samples, hoiy- 
ever, were taken on two patients ; all ivere estrogenic. 

3. Effects Upon the Lengths of the Cycles. — The characteristic ef- 
fect was a reduction in the cycle lengths to ivithin normal limits: the 
average lengths of cyeles prior to treatment were 49.2 days and during 
therapy 28.7 daj^s. This effect was apparent in the first treatment cycles 
which averaged 33.1 days in length. In 2 instanees, however, estradiol 
therapy was followed by absence of expeeted episodes of bleeding with 
sequential doubling in the lengths of the cycles. Both of these exceptions 
oceurred during first treatment cyeles and are included in the above 
average of 33.1 days. 

Following the cessation of treatment, data on 6 patients indicated a 
I'egression from the established normal cycle lengths, the average becom- 
ing 48.5 days. 

4. Effects Upon the Duration and Amoxmt of Uterine Bleeding . — 
The average duration of bleeding decreased from 18.4 days prior to 
treatment to 6.2 days during therapy. This alteration was immediately 
apparent in the first episodes of bleeding which occurred during therapy. 

Episodes of bleeding following cessation of therapy averaged 7.2 days. ■ 
During the cycles studied after therapy only 1 patient had a recur- 
rence of prolonged bleeding. This occurred at the termination of the sec- 
ond cycle which followed the cessation of therapy. This patient had 
received only 1 cycle of diethylstilbestrol therapy, 2 mg. daily, from 
the fifth to the twenty-fourth days, inclusive. 

Prior to therapy an average of 46 well saturated sanitary pads were 
used per episode of bleeding, during therapy 13, and folloiving cessation 
of treatment, 15 per episode of bleeding. The reduction hi the total 
number of pads used by these patients during treatment paralleled the 
decrease in the duration of bleeding. 

5. Effects Upon Withdraival Time. — An episode of bleeding was de- 
fined to be due to estrogen ivithdrawal if it occurred within a few days 
after cessation of therapy and considerably in advance of the expeeted 
date of bleeding. In 6 treatment cjmles of 4 patients the withdrawal 
time averaged 4.5 days, the range being from two to eight days. Three 
of these patients had received estradiol benzoate during the first half 
of the cycle while the fourth patient had received diethylstilbestrol 
during the same interval. 

Discussion 

There is little evidence from the data presented that the use of mod- 
erately small doses of hormonal or nonhormonal estrogens exerts stimu- 
lative or restorative effects upon the disturbed ovario-endometrial status 
of anovulatory ovarian failure. Of 26 endometrial responses studied 
during therapy 22, or 84.6 per cent, were estrogenic. 

The 4 progestational responses encountered in the instanees of 2 
patients warrant discussion. The therapeutic schedules of these 
2 patients have two things in common: (1) They were of gi'eatest 
length (5 and 8 consecutive cyeles) ; and (2) they comprised 3 consecu- 



UaMBLEN ET AL. : ESTROGENIC THERAPY AND OVARIAN FUNCTION 515 


2. Effects Upon the JEnfZoHiciJ-MfHi..— Endometrial studies were made 
during 26 of tlie 39 cveles of treatment of 12 patients. These findings 
are detailed in Table'll. Twenty-two (84.6 per cent) of the 26 endo- 
metrial responses remained estrogenic. The 4 progestational endometri- 
ums encountered were in the cases of 2 patients, 3 in one instance and 1 
in the other. One of these patients had progestational responses during 
the sixth, seventh, and eighth cycles of therapy (Pig. 1) . All of her pre- 
viously studied endometriums had been estrogenic. She had received 
previously estriol glueuronide, but at the time of her positive responses 
she was receiving diethylstilbestrol. The other patient had a progesta- 
tional response after the fourth consecutive cycle of therapy wdth estriol 
glueuronide. Her 3 preceding cycles had been characterized by estro- 
genic endometriums. 


> 
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II AVERAGE OVARIAN CYCLE 


j| ESTRIOL GLUCURONIDE, 2400 0 0 DAILY. 5lh,-20lh days, 

H ESTRIOL GLUCURONIDE, 2400 OU DAILY, 51h.- 24»h days. 

I ESTRIOL GLUCURONIDE, 4600 O.U , 5th.-24lh. days. 

STIL8., 1.0 MG DAILY, 10 1h.— 19 Ih. days. 

J STILB.,1 0 MG, DAILY, 5»h-24th days. 

I STILB., I 0 MG. DAILY, 5th.-24th days 
P 

4 STILB,, 2.0 MG DAILY. 5 Ih,- 24lh.days. 


OAYS-0 4 8 12 16 20 24 28 32 36 40 44 48 62 56 


Fig’. 1. — EfCects of therapy -with estriol glueuronide and diethylstilbestrol in 7 
consecutive bleeding cycles of Patient 15. Episodes of bleeding are represented 
for each cycle at the left of the graph. Stilh., signifies diethylstilbestrol. 


Table II. Endometrial Responses During and After Therapy* 


CASE 

series 

OF 

THERAPY 

1 

1 

2 

1 

0 

o 

1 

4 

i 1 

5 

1 

6 

1 

7 

1 

8 

1 

9 

1 

10 

1 

11 

1 

12 

1 

13 

1 

14 

1 


2 

lo 

1 

1C 

1 


1 

2 

edb-0 

edb-E 

edb-E 

OEx-0 

edb-E 

edb-E 

edb-E 

1 edb-E 

stb-E 

stb-0 ’ 

stb-0 


stb-0 

stb-E 

stb-0 

OEx-0 

stb-0 


stb-E 

stb-E+ 

stb-E 

stb-E 

stb-E 


edb-0 

stb-0 

edd-E 

ORx-E 

8tb-0 


edb-0 

es-E 

cs-E 

es-E 


‘Therapy 

edd. Estradiol dipropionate 
cdb, Estradiol benzoate 
es, Estriol glueuronide 
stb, Dietliylstilbestrol 
ORx. No therap.v. but data on 
cycle and bleeding obtained 


CONSECUTIVE CYCLES STUDIED 


3 

4 

5 

’ 1 

7 

8 

edb-0 

OR.x-0 

ORx-0 

ORx-0 

ORx-E 

ORx-0 

ORx-O 

ORx-O 

i 

ORx-O 1 

ORx-O * 

ORx-O 

stb-0 1 
ORx-0 j 

i 

stb-E-t* 

1 

I 

1 





! 

i 

ORx-O 

ORx-O 

OEx-0 

ORx-E- 



es-E 

es-E 

cs-E 

es-P 

stb-E 

stb-0 

stb-P- 

i 

stb-P- 

stb-P 


o/ Tlndomctrial Responses 
P--. AIjnimat estrogenic response 
E, Atoderate estrogenic response 
E+. Jlarked or liypcrostrogenic re.sponsc 
r- Minmial (immature) regular progc.station 
P. Normal progestation 
O. No biopsy 
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2. Therapy of this kind and order regulates the cyclicity and duration 
of flowing probably by direct alterations in the functional capacities of 
the endometrial vessels. 

3. The regulatory action of cyclic estrogen-progesterone therapy is 
due primarily to effects of the estrogen fraction. 

4. The salvage of physiologic function which occurs in many patients 
with estrogenic flowing following therapy with the cyclic estrogen- 
progesterone schedule is dependent upon the progesterone fraction. 

5. The one-two administration of and the synergism between estrogens 
and progesterone are important facets of the combined therapy. 

6. Salvage, Avhen it occurs, probably is due to the ability of this com- 
plemental therapy to prevent progress of ovarian failure and to favor 
spontaneous recovery of normal function. 

Part of the expenses of these studies was defrayed by grants to one of ns 
(E. C. H.) from the Eeseareh Council of Duke TJnirersity, from Ayerst, McKenna 
and Harrison, Ltd., Montreal, Canada, and from Schering Corporation, Bloomfield, 

N. J. 

Eeference 

1. Hamblen, E. C., Hirst, D. V., and Cu 3 ’ler, W. K. : Am. J. Obst. & Gyxec. 45: 
268, 1943. 


THE MANAGEMENT OF OVARIAN TUMORS IN ELDERLY 

WOMEN* 

Joseph W. Goldsmith, Jr., A.B., M.D., Brooklyn, N. Y. 

(From the Departments of Ohstetrics and Gynecology and Pathology, Long Island 
College Division, Kings County Hospital) 

S URGERY in elderly women, especially in the seventh, eighth, and 
ninth decades of life, is attended with considerable risk. Many 
such patients pi’esent themselves at a hospital or a clinic with ovarian 
tumoi’s, but because of their age or poor phj^sical condition, they are 
denied the benefits of surgery. Although most gynecologists agi’ee that 
the only chance these patients have to be cured is by opei'ation, 
frequently they feel that the additional life expectancy does not war- 
rant the pi’ocedure. Our expei’ienee at Kings County Hospital has 
been at variance with this. We present, therefore, a brief summaiy of 
our results in the management of ovarian tumors in women past the 
menopause. 

Prom Jan. 1, 1935, through July 1, 1942, a period of seven and 
one-half years, 13,010 patients were admitted to the gynecologic seiwiee 
of the Long Island College Division of the Kings County Hospital. 
Of this munber, 344, or 2.6 per cent, had ovai'ian tumors. Pathologic 
study revealed practically all varieties (Table I), and 262, or 76.2 per 
cent, were benign, while S2, or 23.8 per cent, were malignant. Eighty- 


»Kead at a meeting- of t)ie Brooklyn Gynecological Society, Nov. G. 1942. 
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tive cycles of estriol gliiciironide therapy. The progestational response 
of one patient followed the third cycle of estriol ghicnronide therapy but 
did not recur in the succeeding cycle of diethylstilbestrol therapy. The 
3 progestational responses of the other patient occurred during the sec- 
ond, third, and fourth consecutive cycles of diethylstilbestrol therapy, 
which Avere sequential to the treatment with estriol glucuronide. These 
progestational responses may be regarded as being the results of inter- 
current recovery of ovarian function or one may relate their incidence to 
a specific virtue of prolonged therapy with estriol glucuronide. Ther- 
apeutic schedules of this kind and order warrant further study. 

The estrogenic therapy was observed to regulate quite uniformly the 
cyclicity and duration of fioAving. The majority of the patients studied 
had lengthened cycles (average 49.2 days) and prolonged floAAung (aver- 
age duration 18.4 days) prior to institution of therapy. During therapy 
the cycle lengths Avere reduced to an aA’erage of 28.7 days and the dura- 
tions of bleeding episodes to an average of 6.2 daj’^s. 

Prom these studies, it seems reasonable to relate chiefly the regulatoiy 
effects of cyclic estrogen-progesterone therapy in prolonged or excessive 
estrogenic bleeding to specific effects of the estrogen fractions on the 
endometrial vascular system. The ultimate salvage, i.e., return of pro- 
gestational cycles, Avhich has been related to this cyclic combined therapy 
seems dependent upon the one-tAAm sequential use of and the sjmergism 
existing betAveen estrogen and progesterone. It is doubtful that any 
direct stimulative effects upon ovarian function result but rather it is 
likely that intercurrent recovery is facilitated and progression of ovaifian 
failure prevented by the regulatory actions of this therapy on the func- 
tional capacities of the endometrial vascular tree and the pituitary. 

Summary and Conclusions 

Moderately small doses of hormonal estrogens (estrone, estradiol ben- 
zoate and dipropionate, and estriol glucuronide) and of a nonhormonal 
estrogen (diethylstilbestrol) AA'ere administered cyclically to 16 Avomen 
Avho Avere experiencing anovulatory ovarian failure predicated upon the 
occurrence of prolonged and excessive estrogenic bleeding. TAventy-two 
of the 26 (84.6 per cent) endometrial biopsies studied during therapy 
continued to bo of estrogenic nature. The 4 progestational responses, 
Avhieh were encountered in 2 patients, Avere related to prolonged ther- 
apy Avith estriol glucuronide and Avere judged to be eAudenee of inter- 
cuijcnt recoveries of function. Satisfactory regulation of the cyclicity 
and duration of flowing Avas credited to the cyclic estrogenic therapy. 

The folloAA'ing conclusions are judged Avarranted : 

1. The cjclic administi’ation of moderate doses of hormonal and non- 
imrmonal estrogens resulted in no direct stimulational effects upon 
OA arics in anovulatoiy failure. 
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selected is the simplest and most rapid which will eliminate the path- 
ologjL To avoid the ill effects of general anesthesia, local anesthesia is 
used exclusively. 

. Procedure 

All patients are premedicated with twilight sleep (morphine sulfate 
and scopolamine hydrobromide), the dose being determined for each 
individual according to age, general body configuration, and physical 
condition. The avei’age dose required was a total of one-tlnrd grain of 
morpMne sulfate and one one-hundredth grain of scopolamine hydro- 
bromide given in divided doses. In onlj'- a few instances was it.necessarj’- 
to resort to supplemental inlialation anesthesia. Local anesthesia de- 
mands extreme gentleness and care in the handling of tissues, and this, 
we believe, is ideal for such patients. If the patient’s condition is 
satisfactory at the close of the operation, elosiu’e of the abdominal wall 
is performed in layers using interrupted, nonabsorbable, fine sutures 
(silk or cotton). This method of closure requires minimal handling 
of tissues and results in little or no local tissue reaction. However, if 
the patient’s condition is poor, the abdominal wall is closed with heavy 
through-and-through, nonabsorbable sutures that are carried through 
all the layers from peritoneum to skin, inclusive. Postoperatively, the 
prevention and early treatment of distention lessens cardiac emban’ass- 
ment and discomfort. Prostigmine is used routinely for this purpose. 
Fluids and food by mouth are stai’ted within a few hours after the 
patient’s return to bed. Only in rare instances have we had to use 
cardiac stimulants other than digitalis. The patient is encouraged to 
move her legs and is not permitted to remain in one position for more 
than an hour. All efforts are made to get her out of bed as soon as 
possible. This has been facilitated by the careful closure of the ab- 
dominal wall Avith nonabsorbable sutures, supplemented by a good 
abdominal binder. 

To illustrate these principles, we have chosen the following typical 
case: 

Case Report 

Mrs. J. A., a 65-year-old, Avhite housewife, Avas admitted to the gyu- 
eeologie service of the Long Island College Division of the Kings Comity 
Hospital on April 25, 1938, complaining of progressive abdominal 
enlargement and left loAver quadrant pain, accompanied by marked 
urinary frequency. These symptoms had been present for tAvo months. 
Her menopause occurred fifteen years before, and since then she has 
had no bleeding or vaginal discharge. The significant findings on 
physical examination Avere an elevated blood pressure (160/85), a 
moderately enlarged heart Aidtli a s3''stolie murmur at the apex, and a 
large, cystic, indefinite mass Avhich arose from the pehds and filled the 
lower half of the abdomen. After preliminary study and bed rest for 
ten days, during AAdiich time she Aims digitalized, laparotomy under 
tAvilight sleep and local anesthesia aa^s performed. A 20 cm. miuti- 
locular, pseudomucinous ovarian cyst AA’-as removed and the abdomen 
Avas closed in layers Avith fine black silk. The total operating time was 
fifty minutes. Her postoperatiA^e course Avas uneventful. The highest 
temperature Avas 100.6° F. on the second postoperative dajn She Avas 
aUoAA^ed out of bed on the fifth day and discharged as cured on lllay 2,i, 
1938, sixteen days after the operation. 
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eifflit or more than one-foiirth of the patients, were fifty years of ^e 
or dder while 10 ^Yere more than sixty-five years (Table II). In the 
postmenWausal group, 27, or 30.7 per cent, of the tumors were bemgn 
while 51, or 69.3 per cent, were malignant. 


Table I. Classification op Ovarian Tujious 


TYPE OF TUAIOR 

TOTAL 

POSTMENOPAUSAL 

NUMBER 

INCIDENCE (%) 

iSenign: 

Simple serous cystadenomas 
Papillary serous cystadenomas 
Pseudomucinous cystadenomas 
Dermoid cysts 

Pibromas 

Granulosa cell tumors 

Thecomas 

Brenner cell tumors 

190 

5 

I 21 

32 

4 

2 

1 

1 

24 

2 

5 

2 

1 

2 

1 

0 

12,3 

40.0 

23.8 

0.3 

25.0 

100.0 

100.0 

0.0 

Total 

262 

27 

30.7 

Malignant ; 




Adenocarcinomas 

78 

47 

60.3 

Krukenberg tumors 

4 

4 

100.0 

Total 

82 

51 

62.2 

Grand Total 

344 

88 

25.6 


Table II. Age Incidence 



51-60 1 

1 61-70 ] 

I 71-82 


BENIGN i 

MALIGNANT | 

BENIGN ] 

1 malignant ] 

, BENIGN 

MALIGNANT 

Number 

16 

36 1 

5 : 


6 

6 

Incidence 

18.2 

39.8 

5.7 

HBlgH 

6.8 

6.8 


From this it is apparent that more than one-fourth of the women 
admitted to our institution with ovarian tumors after the menopause 
could be cured by surgery, provided the procedure was carried out with 
a minimum of shock and trauma, either from the operative procedure 
itself or from anesthesia. It is true tliat in this age group, patients 
are frequently more prone to have chronic cardiovascular, pulmonary, 
or renal diseases, Imt these complications have not been sufficient to 
contraindicate an attempt at surgical removal of the ovarian mass. 

In the management of such patients, three cardinal principles must 
he adhered to; (1) careful, preoperative preparation; (2) rapid 
operation with minimum trauma; (3) early return to activity. 

To evaluate the surgical risk, close cooperation with the department' 
of medicine is maintained. Routine preoperative chest plates, electro- 
cardiograms and detailed renal function studies are essential. A pre- 
liminary period of bed rest is often neee,ssaiy ; in several of our cases, 
a period of two months was emplo.vcd. Wlicre necessary, transfusions' 
and fluids should be liberally given. Digitalis is administered for .signs 
of decompensation or myocardial damage. Careful Avatcb of the blood 
count, sedimentation time, and the temperature determine the optimum 
time for surgery, and. wlien tins time arrives, the operative procedure 















PATHOLOGY OF POSTMENOPAUSAL BLEEDING- 

Ealph M. Schwaktz, M.D., Brooklyn, N. Y. 

(From the Departments of Obstetrics and Gynecology and Pathology, Long Island 
College of Medicine. Kings Co^inty Hospital) 

T his report is based on the pathologic findings in women 50 years 
or older, or past the menopause, who presented themselves at the 
Kings County Hospital, Long Island College of JMedicine Division, for 
vaginal bleeding, spotting, or staining. It includes all specimens in 
the above category, received in our laboratory from December, 1939, to 
December, 1941. The total number of specimens reported is 114, 
selected from over 2,000 gjmecologie specimens received during this 
period. Clinical consideration, other than brief mention, is beyond the 
scope of this paper. 

The minimum age limit of 50 is selected to avoid bleeding due to 
fibroids, and to study the pathologj'^ of the endometrium in this age 
group. Only a short discussion will be devoted to the malignancies 
encountered in this survey; the remainder of the report will be con- 
centrated on benign causes for postmenopausal vaginal bleeding, or 
bleeding in women past 50. 

There were 42 cases of malignancy representing 36.8 per cent of 
the total; 23 were carcinoma of the cervix (20.2 per cent) and 19 were 
carcinoma of the corpus (16.7 per cent). In two patients, vaginal 
bleeding was associated with ovarian tumors; one, in a patient aged 
61 jmars, was a thecoma, and the other, in a patient aged 53, was a 
papillary adenocarcinoma. In addition, 6 cases were associated 'with 
extra uterine pathology ; 3 metastatic malignancies from unloiovm 
origins, one neui'ogenic sarcoma, one carcinoma of the -vulva, and one 
mixed mesodermal tumor of the xiterus. The total incidence of malig- 
nant lesions equals 43.1 per cent (corrected for one benign ovarian 
tumor) . 

In the remaining 65 eases (56.9 per cent excluding the thecoma), 
vaginal bleeding was either associated with benign lesions of the endo- 
metrium or cervix, or no demonstrable cause was evident. 

There were 6 eases of endocervicitis ; one associated ■vHth endometrial 
hypei'plasia, and the etiology for the bleeding was ascribed to the 
hyperplasia. There were 5 cases of benign cervical polj^s, and 4 
of endometritis. 

In 10 instances, insufficient material was obtained for diagnosis ; 
nevertheless, these women had va^nal bleeding. In one, the diagnosis 
was found to be an adenoma malignum after the uterus was obtained. 

Atroploic endometrium was diagnosed twice. One was associated 
with a large endometrial polyp presenting hjqxerplastic changes, and this 
readilj^ accounted for the bleeding; this patient was 50 years old. ilie 

‘Read at a meeting of The Brooklyn Gynecological Society, November 6, ISl-- 
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Results 

The results of this routine have been most gratifying to us. There 
^Yere no mortalities among the 25 women operated upon where benign 
neoplasms were found. Two patients died before operation, one from 
bronchopneumonia and the other from cardiac failure. Many of these 
women have been followed for five or more years and at present are well 
and asjunptomatic. As is to be expected, the mortality was considerably 
higher in the group of 51 malignancies. However, the immediate post- 
opei'ative failures were comparatively few. Only three patients failed 
to survive the immediate postoperative period. One patient died from 
renal insufficiency, the second from bronchopneumonia on the eighth 
postoperative day, and the third from cardiac failure, lilore than half 
of the patients followed (57.6 per cent) died within five years. Never- 
theless, considering the fact that most of these 'women were originally 
sent to the Kings County Hospital for terminal care, since operation 
was deemed impossible or foolhardy, even this low' salvage rate is worth 
w'hile. 

Consequently, before condemning an elderly woman with an ovarian 
tumor to a short life of chronic invalidism, it behooves the physician 
to remember that in our experience, one-fourth of the patients had 
benign lesions, although the preoperative diagnosis was usually ovarian 
malignancy. With proper caution, such w'omen were returned to a 
normal, active, self-sustaining life to w'hich at lea.st five years liave 
^ been added. To refuse the benefits of surgery to an elderly woman 
purely on the basis of her age or moderately poor physical condition, in 
our opinion, is not justified. 

Summary 

1. A brief summary of 344 cases of ovarian tumor is presented. 

2. Attention is called to the fact that in 88 neoplasms found in 
women of fifty or more years of age, 30.7 per cent "were benign, and 
with ])roper precautions, tlicy were successfully removed. 

3. The routine for the care of this group is outlined. 

542 Parkside Avenue 
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In 1941, Novak and Richardson, Jr.,® reported 137 cases of post- 
menopausd endometriums ; 62 were diagnosed as atrophic, 14 moderately 
proliferative, 28 actively hyperplastic, and 33 were of the retrogres- 
sive h^erplastic type (“Siviss-cheese” pattern with a low atrophic 
epithelium and a fibrous stroma). 

G-eist and Matus,^ in 1933, in a series of 182 eases of postmenopausal 
bleeding found that 42 per cent were benign. Ovarian neoplasms were 
found in 10; 29 were due to pol^s; 10 associated with hyperplasia; 11 
were inflammato:^ (endometritis or endocervicitis) ; 15 had fibroids; 
3 had adenomyosis, and 13 were negative. 

Our findings are not consistent with those cited above nor \vith other 
reports in the literature. The percentage incidence of malignancy 
and the number of specimens diagnosed as atrophic endometriums in 
our series is appreciably less. 


Table II. Suimsiary 



NUMBER 

OF CASES 
REPORTED 

malignant 
LESIONS 
(per cent) 

BENIGN 

lesions 
(per cent) 

Kanter and Klawanss 

98 

68.4 

31.6 

Browns 


66.8 

33.2 

Schulzef 


68.0 


Geist and Matus^ 

182 

57.5 

42.5 

Norriss 


53.3 

46.7 

Taylor and Millena 

406 

63.3 

36.7 

Te Lindes 


53.3 

46.7 

Geiger 10 

395 

81.3 

18.7 

Schwartz (1942) 

114 

43.1 

56.9 

Average 


61.6 

38.4 


Discussion 

Bleeding from an endometrium that is neither being sensitized, nor 
undergoing cyclic changes because of cessation of ovarian function, is 
an interesting phenomenon and at present has not been satisfactorily 
explained. It is true that many are associated with malignant grmvths, 
and in a relatively large group the underlying factor may be an in- 
fiammatory process or a benign neoplastic grovdh, or as has been 
shoivn above, no lesion whatever can be demonstrated. 

The exact cause for the activity of the endometrium in elderly women 
is not understood, since the source of postmenopausal estrogen is not 
precisely knoivn. Regressive changes and diminished function in the 
ovaiy occur before the menopause becomes evident. Scars and furrows 
on the ovary inci'ease in number as follicles rupture and are trans- 
formed to corpora lutea and corpora albieantia. The number of mature 
follicles decreases and the atretic follicles regress and occasionallj’’ leave 
small scars. 

Blood and urine assays of ovarian hormones during the climacteric 
have been reported, but no complete study of secretion and excretion 
of these hormones during this entire period has been carried out. It 
is generally accepted that secretion of estrogens diminishes up to tJic 
menopause, and thereafter continues at a much reduced level. 
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other was in a 60-year-old woman who had an endoeer%dcitis which 

probably caused the anomalous bleeding. ^ ^ 

In 21, the- findings iverc those of a cyclic mucosa : la w-ere in the 
proliferative and 6 were in the secretory phase. Of these, 7 were 
associated Avith endometrial polyps, 5 Avith fibroids, and 2 AWth 
nancies of the cervix. The ages of these patients varied between 45 
and 60 ivith an average of 51. They Avere five months to five years 
past the menopause. Endometrial polyps alone Avere foimd hi 8 cases ; 
in 5, concomitant hyperplasia of the endometrium aavis found ivith tiie 
polyps. 

A striking finding in this series Avas 8 cases of endometrial hyper- 
plasia representing 7.0 per cent of the total. The ages of the patients 
mried betiveen 47 and 81 Aidtli a mean of 55 years, and the patients 
Ainre 15 months to 30 years postmenopause. The bleeding wms nsimlly 
more constant and more profuse, and varied over a period of time. 
The cause for hyperplasia in elderly Aimmen is speculative, as is the 
reason for cure of their vaginal bleeding by cnrettage. 


Table I. Malignant Lesions 



number 

OF CASES 

INCIDENCE 

1 (PER CENT) 

Carcinoma of cervix 

23 

20.2 

Carcinoma of corpus 

19 

16.7 

Metastatic malignancy of uterus 

3 

2.6 

Slixod mesodermal tumor of uterus 

1 


Malignancy of ovary ' 

1 ’ 

0.9 

Carcinoma of A-ulva ! 

1 


Neurogenic sarcoma ' 

1 

0,9 

Total 

49 

43.1 


Table II. Benign Lesions 



NUMBER 

OF CASES 

INCIDENCE 
(PER cent) 

Cyclic mucosa,^ 

i 21 

18.4 

proliferative, 

35 

13.2 

.socretorv 

■G 

5 2 

Undotcrrnincil 

10 

8 S 

Endometrial hyperplasia 

8 

7 0 

Endometrial polyps 

8 1 

7 0 

Eucloccrvicitis 

(i 

^ 0 

Cervical polyps 

o 

4 3 

Endometritis 

4 


Atrophic mucosa 

o 

1 9 

Benign ovarian tumor (thecoma) 

3 

0.9 

Total 

(55 1 

5Cl) 


reported a study of 130 postmenopausal endo- 
motiuims. A large number showed changes of the atrophic tAme- 
admocarcmoma was seen m 22 , 31 a-ore Volilerative, o( which hs 
Iccrotol^?”'”’" “ 2 gi-airalosa ccH caremomas), and 3 

Taylor and Milleiiy in 193S, found 63 per cent of postmenopausal 

sS'S Jot™ of caiuinoma. ludS TJhcir 

seiics of benign lesions of the cndometi-ium Avere 74 cases diamiosed -is 

o/t'.fes:^“.fa?sS,S 









Resume of cardiac disease in pregnancy for a 

FIVE-YEAR PERIOD- 

With Report of a Case of Coarctation of the Aorta 

Thomas R. Turing, SI.D., and J. Thornton Waia.acic, ]\r.D., 

Brooki.yn, N. Y. 

(From the Obstetrical Department of The Jiroohhjn Uospitnl) 

I N REVIEWING tlie chronic cardiac patients amoii!:? tlie pregnant 
women eared for on oiir service at tliis hospital during the past five 
years, we find from Table I that they numbered 102 ont of a total of 
5,664 deliveries, or 0.18 per cent. 


Table I 



CAnUIAC 

CASES I 

1 

WARD 

1 

PRIVATE 

SECTION'S 

IXTER- 

RUPTED 

DEATHS 

1937 

23 

17 

6 

1 

0 

1 

1938 

30 

22 

8 

«> 

O 

1 

0 

1939 

21 

13 

8 

0 

1 

0 

1940 

12 

9 

3 

o 
• > 

0 

0 

1941 

16 1 

11 

5 

0 

o 

1 '■* 

0 

Total 

102 

72 

30 

7 

5 

1 


Ninety-six of the 102 were delivered from below, usually by low 
forceps to shorten the second stage in. Ijoth multiparas and primiparas 
alike. Seven were delivered by cesarean section. Of the seven cesarean 
sections, one was private and six were service patients. Pour were 
primiparas and three multiparas. Two were repeat sections. Indica- 
tions were active chorea and rheumatic heart disease, previous decom- 
pensation, coarctation of the aorta, marked cardiac enlargement vdtii 
double lesion and probability of very long labor in a primipara with 
double lesion. There were three therapeutic interruptions in the fix’s! 
ti’imester, two by abdominal hysterotomj'- with stei’ilization, and one 
from below. There was one death. This followed cesai’ean section 
under local, supplemented by eyclopi’opane anesthesia and was due to 
pneumonia. There have been txvo general trends evident in our han- 
dling of these cardiac patients. One, the tendency to deliver more and 
more cardiac patients from below rather than by section. Two, the 
tendency to substitute cyclopropane anesthesia for the time-honored 
open drop ether in cases delivei’ed fi’om below, and local in sections. 

The most unusual of tliese cases was one of coai’ctation of the aoi’ta, 
and as only 29 eases of this complication in pregnancy had been re- 
poi’ted in the literature up to 1940, it was thought that a report of our 
case might be of interest. 

*Read at a meeting of the Brooklyn Gynecological Society, October 6, 1942. 
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The ovaiy is not capable of spontaneous reactivation after the 
menopause, and, therefore, some other mechanism or source must he 
found for the estrogens. Of all the possibilities, two seem most likely. 
The esti’ogenic sex sterols are chemical metabolites of certain body 
sterols with cholesterol as the mother substance of the estrogens. Or 
an extraovarian endocrine gland, most likely the follicle-ripening gon- 
adoti’opie hormone of the anterior pituitary may be the soui’ce. In 
favor of the latter is the presence of the estrin factor in the urine of 
castrated ivomen, but this evidence is only presumptive and has a- wide 
individual variation. 


Conclusion 

The varied liistology of the endometrium after the menopause reflects 
the variation in the terminal functional activity of the ovary. If 
menstruation and oioilation end together and abruptly, the endometrium 
\Yill be of the atrophic type. If the terminal cycles are anovulatory, 
the hyperplastic pattern may exist even in the absence of postmeno- 
pausal bleeding. After estrogenic x>roduction ceases, the pre-existing 
hyperplasia may show marked regressive changes in the epithelium and 
stroma. 

Summary 

1. The pathology of 114 specimens from women past the menopause 
or over 50 years of age who had anomalous bleeding is reviewed. 

2. The percentage of benign lesions of the endometrium or cervix is 
56.9, and the percentage of malignancy is 43.1. 

3. Endometrial hyperplasia represented 7.0 per cent of the total. 

4. The cause for postmenopausal bleeding cannot always be deter- 
mined. 

5. Tlie histologj'^ of the postmenopausal endometrium depends on the 
terminal functional activity of the ovaiy. 
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Blood studies were recorded as follows: Hemoglobin, 70 per cent; 
red blood cells, 3,500,000; white blood cells, 5,000 -with 82 per cent 
polymorphonuclears and 18 per cent lymphocytes ; Blood urea 14.2 mg. 
per 100 C.C., creatinin 0.59 mg. and sugar 75 mg. The sedimentation 
rate was 36 mm. in Yo hr. and 73 mm. in 1 hr. The circulation time 
with patient in the recumbent position and using 5 e.e. of decholin 
injected into the light antieubital vein was 12 sec. (normal 14 to 16 see.). 
The same amount in the ankle vein ivas 32 seconds. 

Except for slight stiffness and narrowing of the veins, the eye grounds 
were negative. 

Six days after admission, a low flap cesarean section and Pomeroy 
sterilization were performed. A living male infant weighing 7 pounds 
and 8 ounces was delivered. Pitocin was used as an oxytocic. Pre- 
operative medication consisted of 3 grains of seconal and 1/150 grain 
of atropine. Local infiltration and block anesthesia using % per cent 
novocain without adrenalin were used and supplemented by intravenous 
sodium pentothal. The blood pressure, which at the beginning of the 
operation was 210/100, dropped to 138/62 after the first few minutes, 
but soon rose to 180/110, at about which level it remained throughout 
the operation. 

Before closing the peiltoneum, the operator palpated the abdominal 
aorta and reported that it measured approximately 1 cm. in diameter 
throughout its entire length. 

The postoperative course was uneventful except for a slight fever 
beginning on the eighth day and subsiding on the thirteenth, and was 
accompanied by foul lochia. She was allowed out of bed on the 
seventeenth postopei’ative day and home on the twentieth 

Summary 

This condition is found tivo to three times more frequently in females 
than in males. It is usually a congenital anomaly, though the adult 
type has been reported as a result of Streptococcus viridatis infection. 
The lesion itself is a narrowing or constriction of the aorta in the region 
of the insertion of the ductus arteriosus or its vestige. In 25 per cent 
of these cases, the aortic valve is bicuspid. This gives rise to a narrow- 
ing of the lumen and thinning of the walls of a part or all of the aorta 
with a consequent reduction of the volume of blood floiving through it. 
This same thinning of the walls is evident in the cerebral vessels. Sur- 
vival and capacity for work in such patients depend upon the estab- 
lislunent of collateral circulation tluough the anastomoses between 
aorta and subclavian, intercostal, and epigastric arteries. Its diagnosis 
rests upon sjuaptoms and signs developing along this collateral circula- 
tion. These are in the order of their frequency and importance : 

1. Hypertension and high pulse pressure in the upper extremities 
both as compared to normal and to that of the lower extremities. 

2. Notching and erosion of the lower rib margins as seen in the x-ray. 

3. Pulsations, thrills, bruits, and other sounds along the course of 
the collateral circulation. 

4. Gradually diminishing pulse volume as the terminal arteries of the 
lower extremities are appi’oaelied. 
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^rURINO AXD WALLACE : CARDIAC DISEASE IN PREGNANCY 

J T a 20-year-old white secundigravida, para 0, was admitted to the 
prenatel cardiac clinic in the fifth month of her pregnancy because of 
hypertension and a cardiac condition noted in the obstetric clinic, lix- 
cept for occasional headaches, she felt well. She could climb three 
flights of stairs before becoming dyspneic. There was no orthopnea, 
precordial pain, palpitation, or edema. She had not been aware of 
hypertension np to this time. A previous pregnancy had terniinated 
in a spontaneous abortion at two months. There was a history of iheu- 
matic fever at the age of 10 and a reenrrence of this disease at IS. 
After the initial attack, exercise had been restricted because of a heart 
condition. 

Physical examination showed the patient to be free of any distress. 
Her face ivas imddy. Temperature, pulse and respirations were normal. 
She Aveighed 130 pounds and ivas 5 feet 714 inches tall. Blood pressure 
was 172/92. Blood "Wassennann and urine ivere negative. Pelvic 
measurements ivere normal. The thyroid ivas sjunmetrically enlarged to 
about twice normal size. There was a marked pulsation visible in the 
suprasternal notch. Lungs wem clear. The cardiac apex impulse was 
palpable in the midelavicular line. On auscultation, the heart sounds 
Avere of good quality and there Avas regular sinus rhythm. A loud, high- 
pitched systolic murmur Avas audible in the left third intercostal space 
and AA'^as transmitted upAAurd to the right clavicle. A rasping systolic 
murmur Avas heard over the back at the level of the scapula. The aortic 
second sound Avas accentuated. The blood pressure of the loAver ex- 
tremities recorded at the popliteal space Avas 122/90. The femoral pulse 
on either side did not lag appreciably behind that palpable at the AAwists. 
There Avas no clubbing of the fingers or toes and no edema. 

A 6-foot teleroentgenogram of the chest shoAved no enlargement of the 
heart. The pulmonaiy arc was accentuated .and the arch of the aorta 
AA^os small. The loAver margins of several ribs on the right side suggested 
pressure erosion. The transverse diameter of the chest measured 26.7 
cm., that of the right heart 4.6 cm. and that of the left 8.6 cm. The 
total transverse heart diameter AAms 13.2 cm. The cardiothoracic ratio 
Avas 49 per cent. The vascular pedicle measured 5.1 cm. Fluoroscopy 
confirmed the above findings and shoAved the aorta to be smaller than 
normal and somcAvhat elongated. An electrocardiogram shoAved only a 
slight degree of sinus arrhythmia present. Diagnosis of the cardiologist 
Avas: Congenital heart disease and rheumatic heart disease, coarctation 
of the aorta, and normal sinus rhythm, Class I-C. 

Because the patient Avas AAmll along in the second trimester, it Avas 
adAosed that her pregnancy be alloAvcd to continue nearly to term and 
then he terminated by cesarean section, Avith sterilization at that time. 

Under strict supervision, of both obstetric and prenatal cardiac clinics, 
she Avas carried to Avithin three Aveeks of the expected date of confine- 
ment Avithout any untoAvard signs or s^Tnptoms. The blood pressure 
remained high, ranging betAveen 146/62 and 172/88. Repeated uri- 
nalyses AAure entirely negative. 

On admission to the hospital Oct. 15, 1940, the blood pressure in the 
rift arai Avas 176/106. In the left leg the blood pressure Avas 110 sys- 
tolic and diastolic could not be elicited. The fundus contained the 
lueech and Avas 4 fingers below the xiphoid. The vertex was movable 
above the brim of the pehus, back on the left, small parts right. Fetal 
iieart was regular and heard best on the left. By rectal examination, 
tiie cervix was soft, thick, and closed; the vertex could barely be reached. 
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reference to the condition of the inneosa. The amount and character of 
the discharge were noted. Gram-stained smears were made from the 
vaginal secretion, the bacteria being subsequently graded aecordmg to 
Schroder.'’ The pH of the vaginal and cervical regions was determined 
by the use of the glass electrode, the vagina being tested in three sites: 
the midvagina, the anterior and posterior fornices. 

At each visit, prior to inoculation, and on the seventh and fourteenth 
days after the last inoculation, the vaginal material was examined for 
the presence of triehomonads by bolli Avet smear and culture. In eases 
of T. tenax suiwival, tlie patients were examined for a much longer 
period of time. The inoculations Avere made from the centrifuged con- 
centrates of forty-eight to seventy-tAvo-hour cultures of T. tenax. Each 
patient received three implantations on alternate dajAS. 

Tlmee patients AA'ere inoculated directly Avith material from the 
original source (mouth) of one of the tAvo strains used. 

Observations 
Group I 

These expei’imeuts involved the attempts to establi.sh T. tenax in the 
25 patients free of T. vaginalds. 

Clinical Status Before Inoculation . — As the result of our questioning, 
it Avas found that 10 Avere symptom free, 12 noticed a slight discharge, 
AAdiile 2 complained of a moderate leucorrhea. One patient, positive for 
gonococci, suffered from slight burning and itching in addition to a 
heavy flow. 

On examination, it Avas seen that, of the 14 shoAving a slight dis- 
charge, the discharge Avas thin and AAdiite in 5, mucopurulent in 7, 
and normally gelatinous in 2. In the 11 others Aidth a mucopurulent 
discharge, this AA-’as moderate in 6 and profuse in 5. 

The vaginal and ceiwical mucosas AA’^ere normal in 10 patients, slightly 
reddened in 11, and shoAved moderate to marked irritation in 4. The 
external cerAucal os Avas normal in 12, slightly eroded in 4, and moderate- 
ly eroded in 9. 

The pH determinations and bacterial types are given in Table I. 


Table I. Patients Free of Trichomonas A^’acinalis 


BACTERIAL 

FLORA 

pil 

NUMBER 
OF iNOc- : 
ULATIONS 

TOTAL PERIOD OF 

observation 

(days) 

NUMBER OP DAYS 

positive for 

T. TENAX 

GRADE 

NO. 

1 

vaginal 1 

EXTERNAL 

CERVICAL 

OS 

48- TO 
72-hour 

CULTURE 

T. TENAX 

I 

m 

— 

— 





— 

II 

5 

HU 

6.0-7.4 

3 

23-26 ( 3 patients) 
33-91 ( 2 patients) 

None 

None 

III 

14 

5.0-7.9 

1 

6.0-7.6 

3 

19-28 (10 patients) 
45-58 ( 2 patients) 
75-98 ( 2 patients) 

None 

None 

None 

III 

6 

4.8-7.9 

G.0-7.7 

3 

26-37-42 

19 

151 

47 

2 (3 patients) 

3 (1 patient) 

7 (1 patient) 

18 (1 patient) 
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The greatest danger of pregnancy, and particularly labor, in these 
patients is sudden rupture of the thinned-out aorta or cerebral vessels. 
It is therefore usually advised that pregnancy be avoided by contracep- 
tive devices, or if pregnancy has occurred despite these, interruption 
be done early. If the patient has been carried to near term, she should 
be delivered by cesarean section with tubal sterilization. 

7101 Fourth Avenue 

35-15 SGtii Street 


EMPLANTATION OF TRICHOMONAS TENAX (BUCCALIS) INTO 

THE HUMAN VAGINA 

Louis G. Feo, M.D., and Robert M. Stabler, Sc.D., 
Philadelphia, Pa. 

(From the Vepartvient of Ohstetrics, Jefferson Medical College Sospital, and. the 
Department of Zoology, University of Pennsylvania) 

I N PREVIOUS studies it has been shown that the intestinal tricho- 
monad, Trichomotias Jiotninis, was unable to establish itself in the 
human vagina, even under conditions favorable to the growth of 
Trichomona.s vaginalis}'^ Intravaginally implanted T. liominis only 
rarely survived as long as twenty-four hours, and none was found alive 
at forty-eight hours.^ 

These conclusions leave unsettled the question of buccal contamina- 
tion as a source of vaginal trichomoniasis. The foUoiving observations 
on the survival of intravaginally implanted T, tenax (buccalis) are the 
result of an attempt to shed further light on tliis question. 

Two groups of experiments were conducted: 

1. Trichomonas tenax was implanted into 25 trichomonas-free 
vaginas. 

2. Trichomonas tenax was unplanted into the vagina of 25 women 
positive for T, vaginalis. 

Material and Methods 

The subjects for these experiments were postnatal volunteers from 
the Jilatemity Clinic of the Jefferson Medical College Hospital, 42 of 
whom were within the three-month postnatal period. The two strains 
of T. tenax used as inoculum were isolated from donors free of all 
orga,nic disease. No untoward effects were noted when cultures of these 
strains, with their attendant bacteria, were inoculated intraneritoneallv 
mto mice. 

On presentation, the patients were cainfully examined for abnoimali- 
ties of the loiver genital tract. They were instructed not to douche, to 
cease all other local treatment, and to return in a week or ten days for 
inocmations. At each subsequent visit they were questioned concerning 
oeal S3anptoms. The vagina and cervix were examined, with particular 
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NUMBER 

DAYS 

POSITIVE 

FOR 

T. TENAX 

Cl 

Cl 

Cl 

Cl 

CO 


IS 

Cl 

Cl 

INOC. AFTER 

WUICH 

PATIENT 

POSITIVE 

FOR T. TENAX 

1st 

1st 

i 

1 

c 

Cl 

1st ami 2nd 

U 

CO 

U 

CO 

1st 

2 ml 

TRICHOMONAS 

TENAX 

^ o 

Ph 

Neg. 

Pos. 

to t,: 

O o 

'A P4 

P O 
A FH 

^ to 

O o 

PM 

tfj 

^ PM 

k; Pi 

rf ^ 

0 0 

^ fM 

5 

ti) tb 

o o 

til tc 
o o 

^ 'A 

fcc ti 
o o 

tc fc£ 

CD O 

be bi 
o a 

bJD bi 

o o 

Pos. 

Pos. 

Pos. 

Pos. 

GRADE 
: BACT. 

FLORA 

III 

III 

III 

III 

III 

III 

III 

III 

III 

III 

M O M 

Ill 

III 

Ill 

III 


CERV. 

OS 

7.0 

7.5 


7.3 

6.0 

7.0 

6.5 

C5 O 

7.7 

7.7 

L- 

t-' 

6.8 

7.0 

VAGINA 

5.3-5.5 

1 5A-5.7 

5.5- C.2 

5.6- 6.0 

O Ci 

•o irj 

4 4 

lO 

CO Cj 

6 4 

LO 

*? o 

o 

4 o 

O CO 

^7 17 

4 

5.S-6.4 

4.9-0.0 

0 Cl 

'4 4 

4 >0 

0 »o 

SIGNS j 

CERV. 

EROS. 

1 1 

+ + 

+ + 

+ + 

A- -f* 

1 1 

1 1 

1 1 

•p + 

-P -P 

-p -p 
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1 1 
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1 -t- 
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-p 

I i 
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+e 
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-p 

4- 4- 

4- 
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DISCH. 
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Mucopur. 
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Mucopur. 

Mucopur. 

M. P. foamy 

Thin white 
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Mucopur. 
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Mucopur. 
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Thin white 
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-p + 
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-H 
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-p 
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-p -p 

05 

a? 

1 BURN- 
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1 1 

1 t 

1 1 

1 1 

1 1 

I 1 

1 1 

1 1 

PRU- 
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1 1 

1 1 

1 1 

1 -p 

1 1 

1 1 

1 1 

-p 

DIS- 
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1 1 
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I- -p 
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h 
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f- 
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CD 
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Clinical Status Followmcj W 

infectioBs with T. teuax resulted (Tal)le III). lu 2 ot the o patienis 
witli a Grade II flora, sjauptoms and signs ol vaginal irritation in- 
creased from slight to moderate, and in one of these the flora slufted 
to a Grade III. The other 3 Grade II patients, including 2 ivith 
cervical and vaginal mucosae, showed no significant changes. Of the 
5 with a normal vaginal and cervical mucosa, there ivas no change in 2, 
with a shift from slight to moderate irrita.tion in 3. 

The & remaining patients showed no significant alterations in symp- 
toms or signs. The occurrence of mild vaginal inflaniin^ion ivas 
attributed to the metabolic products of the bacteria and flagellates 
in the inocula. 

Group II 


In this group, T. tenax was transferred to an environment suitable to 
the growth of triehomonads, as indicated by the presence of T. vaginalis 
in the 25 vaginas inoculated. 

Clinical Status Before Inoculation . — As reported by the patients, 
T, vdgi'i't-o.lis caused no discomfort in 5, while 18 complained ox a slight 
to moderate discharge, and 2 of a heavy flow accompanied by burning 
sensations about the genitals, and a slight pruritus. 

On examination, 10 showed a thin, white discharge, 15 a mucopurulent 
one. Only six displayed the foamy type of secretion, described as 
characteristic. One had moniliasis. 

Irritation of the vaginal and cervical mucosa was observed in 21 
patients, 6 of whom showed “flea bitten” areas. The vagina and cervix 
were normal in 4, slightly to moderately irritated in 14, and markedly 
inflamed in 7. In 4 patients who complained only of a slight discharge, 
the vaginal picture was that described as typical for T. vaginalis-vagm- 
itis, the “strawberry” vagina. The cervical erosion noted in 8 patients 
was slight in 5, moderate in 3. 

The pH and bacterial findings are recorded in Table II. 


Table II. Patients Positive for Tr.icnoMONAs Vaginalis 


bacterial 

FLORA 

Pll 

. 

number 
OP INOC- 
ULATIONS 

TOTAL PERIOD OF 
OBSERVATION 
(DAYS) 

NUMBER OP DAYS 
POSITIVE FOR 

T. TENAX 

GRADE 

NO. 

VAGINAL 

EXTERNAL 

cervical 

OS 

1 

48- TO 
T2-UOOR 
CULTURE 
T. TENAX 

I 

1 ® 

— 


! 

— 

— 

n 

1 

4.2-5.G 

G.5-7.0 

3 

30 (1 patient) 

None 

III 

22 

4.g-7.3 

C.2-8.0 

3 

19-26 (12 patients) 

None 






30-35 ( 5 patients) 

None 






47-67 ( 3 patients) 

None 






82-89 ( 2 patients) 

None 

III 

2 

4.9-6.4: 

7.0-7.7 

3 

6i-S9 

2 (botii patients) 


Clinical Status Following Inoculation . — ^Despite the suitability of tlie 
environment, as indicated by the presence of T. vaginalis, only 2 cases 
of temporary survival of implanted T. tenax occim-ed in this group, in 
contrast to the 6 survivals in the 25 trichomonas-free vaginas (Table 
I). There were no significant changes in signs or symptoms in this 
group as a result of the inoculations. 
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monas in man and, Is vaginal infection acquired as a result of con- 
tamination by material from either the rectum or the mouth? 

Because of the fact that T. honiinis and T. tcnax displaj’’ decidedly 
different abilities to survive in the human vagina, and because neither 
is able to produce a permanent intravaginal infection, either in the 
presence or absence of T. vaginalis, we conclude that not only are the 
mouth and intestine not sources of vaginal trichomonad infection, but 
that each of these three sites is occupied by a distinct species of tri- 
chomonas. 

We arc grateful to Dr. Norris W. Vaux and Dr. D. H. Wenrieh for their interest 
and lielpful advice. 
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ACTINOMYCOSIS OF THE OVARY 

B. H. Neiman,® M.D., Chicago, III., and A. H. Fahrner, M.D. 

Joliet, III. 

(From the Department of Pathology and the Medical Service of 
the St. Joseph’.<: Hospital) 

I N A review of the literature, CornelP found 71 published cases of 
actinomycosis of the internal female genitals. Of these, 7 appeared 
in the American literature, 6 in the English and the remaining in foreign 
publications. This disease of the internal female sex organs is being 
reported with increasing frequency in the last few years and, in the 
majority of the cases, the lesions are found to affect the uterine adnexa. 
Most of the authors emphasize the great resistance of the uteiTis to the 
infection, stating that if the uterus does become involved it is due to the 
extension of the process from the paramentrium (Nurnberger,^ Daniel 
and Mavrodin,^ Cornell,^ and others). The actinomycosis of the adnexa 
is usually secondary to an infection of tlie intestine, particularly of the 
cecum or appendix. Blasek^ has pointed out that actinomycotic infec- 
tion may progress while the primary lesion in tlie intestine heals. Daniel 
and klavrodin® refer to the external genitals as a possible port of en- 
trance of the infection. 

Occasionally, cases are described which suggest that the fungus may 
directly infect the internal female genitals, the primary lesion being lo- 
cated in the uterus. Such a portal of entrance is suggested in the fol- 
lowing case: 

The patient was first seen by one of us (Dr. Fahrner) in August, 1936, 
when she was 32 years of age. At this time, this white female of Polish 


In activn military service. 
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Patients Slioiving Survival of Culture Triclioniows tenax (huccalis). 
—There was a total of 8 patients (16.0 per cent) who showed at least 
a forty-eight-honr survival of implanted T. tenax. Five were positive 
at the end of the forty-eight-honr period only; 1 was positive at seventy- 
two hours, W'hen another implantation was made, and _ she was still 
positive at one hundred twenty hours; while 2 were still showing T. 
tenax on the seventh and eighteenth days, respectively, after the last 
inoculation. It Avould seem that in these last two patients intravaginal 
multiplication of the oral flagellate had definitely occurred. 

In 3 of the 6 successful T. vaginalis-tree eases (Patients 1, 4, and _6), 
T. fciiax was present in sufficient numbers to he noted in the routine 
wet smear. The other three were diagnosed by culture only. 

In these T. leuax-positive patients, the symptoms and signs did not 
vary significantly from those present prior to implantation (Table III). 
Two patients (2 and 3) complained of a slight discharge, and in 3 
(Patients 1, 2, and 4) there was a mild increase in va^nal secretion. 
Three (Patients 3, 4, and 8) also presented a temporary increase in mu- 
cosal irritation. 

Patients Receiving Direct Inoculation of T. tenax. — Three patients 
were inoculated once each with material directly from a positive mouth. 
No intravaginal survival of T. tenax was noted. The brevity of this 
phase of the problem is excused only on the basis of the inteiwention 
of military service. 

Summary 

1. Twenty-five T. vaginalis-ivee patients were inoculated intravag- 
inally with T. tenax (huccalis) resulting in 6 temporary infections. 
There were 3 survival periods of two days each, and one each of three, 
seven, and eighteen days. 

2. Twenty-five T. vaginalis-'pQsitiva patients were inoculated intra- 
vaginally with T. tenax, resulting in 2 temporary infections. There Avere 
2 suiwival periods of two days each. 

3. T. tenax appeared to effect a temporaiw establishment in one 
liatient, surviving for at least eighteen days. 

4. The temporary residency of culture T. tenax and its associated 
bacteria caused little or no increase in local symptoms and signs. 

5. Intravaginal survival of T. tenax was more infrequent and of less 
duration in those patients positive for T. vaginalis. 

6. Three In-ief experiments involving the direct transfer of T. tenax 
from mouth to vagina gave negative results. 

7. Prom the evidence presented, it is concluded that the mouth is not 
a source of vaginal trichomoniasis, and that the two sites are inhabited 
by two distinct species of trichomonas. 

Conclusions 

The experiments ,ius1, reported on the intravaginal implajitation of 
liichomonas tenax, as well as the similar ones previously reported in- 
\ Giving inoculations of T. hommis, were performed in an attempt to 
slied hght on the questions: Is there more than one species of tricho- 
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in the ovary. Note the club-shaped 
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descent had some plenvisy on the left side. By October she was dis- 
charged as cured. She was not seen again until December, At 

this time she complained of pain in the lower pelvis, and extreme weak- 
ness which had been present for six weeks. The red blood count was 
3,680,000; hemoglobin, 53 per cent; white blood count, 22,000 ; with (0 
per cent polymorphonuclear leucocytes, and 2 per cent eosinophiles. 
There was a marked anisocytosis and poildloeytosis. She was treated for 
the anemia and felt better. In February, 1939, she was seen again. At 
this time her red blood count was 3,504,000; hemoglobin, 48 per cent 
and white blood count, 14,000. Examination revealed a pelvic mass in 
the left broad ligament, and the patient was advised to enter the hospital. 

Bleeding from the rectum following stools was also preset. No 
gross hemorrhoids were visible. In March she entered the hospital. ^ On 
questioning, it was learned that she had iiTegular spells of vomiting, 
occasional chills, and fever and pain on defecation. She had had an 
appendectomy in 1927, and several iiregnancies but always miscarried. 
An X-ray study suggested an annular defect involving the entire rectal 
ampulla which was interpreted as a carcinoma. Because of the marked 
anemia she was given three blood transfusions in preparation for op- 
eration. A laparotomy was performed under nitrous oxide and ether 
anesthesia. The organs in the pelvis were bound dorni to form a “frozen 
pelvis.” The sigmoid colon was adherent to the pelvic mass, but no mass 
was palpable in its lumen. The rectum on palpation revealed no evi- 
dence of any unusual thickening of its wall. The left Fallopian tube was 
adherent to the ovary to form a mass which was dissected free, and re- 
moved. The specimen for examination consisted of a Fallopian tube 
attached to the ovary. The ovary measured 5 by 4 by 3 cm. On sec- 
tioning it contained pus filled, irregular cavities. One of these cavities 
fused with the tortuous Fallopian tube, forming a tuboovarian abscess. 
There was submitted also a separated portion of tissue which was ovoid 
and measured 3.5 by 3 by 3 cm. This Avas soft, elastic in consistency, and 
on the surface, irregular. On sectioning it Avas purple red and mottled 
Avith areas of lighter yellow. On pressure yelloAV, purulent material Aims 
expressed. Sections taken through the ovarian portion of the specimen 
revealed a marked infiltration Avith round cells and neutrophiles. Sec- 
tions from the irregular mass showed ovarian stroma AAuth an inflamma- 
tory exudate similar to that described above and, in addition, clouds of 
bvalinelike staining material, at the peripheiy of AA^iich Avere club-shaped 
structures. The histologic picture Avas suggestive of the ray fungus (Fig. 
1A). No cultures Avere obtamable since the specimen Avas fixed in formal- 
dehyde. The postoperative course Avas stormy. The patient Avas given 
12 blood transfusions and treated symptomatically. She made a gradual 
improvement and an x-ray of the pelvis shoAved a foreign metallic body, 
resembling a hairpin, apparently lodged either AAdthin the cervix or in 
the uterine cavity (Fig. 2). Questioning of the patient yielded the 
information that slie recalled having used a hairpin for the purpose of 
inducing an abortion. She refused to giA>^e any further details. 

After a stay in the hospital of ^ thii'ty-tAvo days she Avas discharged in 
air condition. She reappeared in June because of a draining AA'^ound, 
and anemia. She was given several blood transfusions. The blood count 
^lOAved hemoglobin 44 per cent (6.4 Gm.) ; and red blood count 2,410,000 
3 050 00?^ elevated to 56 per cent (8.0 Gm.), and red blood counti 
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break in the continuity of tlie tissues. Giordano' reported a case in a 
woman aged 64 yeai-s, who formerly fed the cliickcus grain. Her uterus 
was prolapsed, and on the posterior lip of the vaginal portion of the 
cervix there was a small indurated area. The external uterine orifice 
was half open, and the cervical canal contained a thick, cloudy fluid in 
which the characteristic sulphur bodies were suspended. Vaginal hyster- 
ectomy was followed by complete recovery. Giordano suggests that the 
spores of the fungus were present in the grain used for feeding the 
chickens, and that they might have settled on the eroded and prolapsed 
cervix of the uterus. In two instances the actinomycosis of the uterus 
followed an instrumental abortion (Haselhorst,® and Junghans”). In 
Haselhorst’s case, a fistulous tract extended from near the internal 
uterine orifice into the left parametrium which was the site of a 
sclerosing, suppurative inflammation involving the left tube, the sacral 
bone, and the fifth lumbar vertebra. Junghans' case showed an instin- 
mental perforation in the anterior wall of the vagina from which the 
actinomycotic infection seemed to have taken origin. In the eases de- 
scribed by Bartlfl® and Tietze,*’ the infection was traced to i;lcex’ative 
lesions caused by intrauterine, contraceptive pessaries. The mode of 
infection in the eases of Mitra^- and Christeller'^ is obscure. Coventiy“ 
reports a case in a woman 20 years of age in whom an actinomycotic 
infection of the ovary was found but no source of the primary was 
established. 

In our case the mode of infection suggests itself to be the introduction 
of the hairpin into the uterus. The patient lives in a city of about 
45,000 which is suiTounded by a fai’ming community. Attempts to elicit 
information from the patient as to the source of the hairpin, or whether 
she was on a farm at the time, failed. Although the roentgenologic evi- 
dence pointed to a lesion within the intestine none was found at opera- 
tion, and her obstructive sjTuptoms were most likely due to pressure b}’- 
the granuloma from the outside. "We have been unable to determine the 
extent of involvement of the uterus since the patient is in no condition, 
at the present time, for further surgical manipulation. It is hoped, how- 
ever, that further information can be obtained. 

Summary 

An actinomycotic involvement of the left ovary Avas found at opera- 
tion. The portal of entrance was probably the uterus. A foreign body 
seen on the x-ray resembled a hairpin in the uterus. This was sub- 
stantiated by the patient. 
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The patient left tlic hospital and went to another institution where 
cultures from the abdominal wound revealed organisms winch showed 
cultural characteristics of aetinomycetes. Cultures from the stool did 
not show these organisms. The patient re-entered the hospital in De- 
cember with symptoms of pain in the left upper quadrant associated 
with obstructive symptoms. A colostomy was performed. She was given 
supportive measures and sjanptomatic treatment. In February, 1940, 
the colostomy was closed and in the month of March the patient was 
discharged much improved. An x-ray at this time still revealed the 
foreign body in the uterus. 



Fig. 2. — ^X-ray showing foreign body in the nterus. 


Discussion 

Some of the eases of actiiiomyces ivere so-called purelj'^ on the identi- 
fication of the granules by their morphology, since no cultures were made 
as in the case of Jaffie.® The case reported by Jaffie was one of a cyst of 
the cervix uteri in which routine microscopic examinatiori revealed the 
club-shaped thickenings of the free ends of the mycelia. In all the cases 
of actinomycosis of the uterus described in the literature the diagnosis 
was based upon the demonstration of the characteristic bodies either in 
sections or smears but not by culture. 

Aetinophytic evolution forms of certain bacteria, notably staphjdocoeci 
(botryomyces), can be confused with actinomyces. !^i chronic suppura- 
tive osteomyelitis, the staphylococci form occasionally compact clumps 
which are surrounded by a homogeneous shell. Berger, Vallee, and 
Vezima® have described a staphylococcic actinopliytosis of the milva. It 
IS, however, only imder low-power magnification that the staphjdoeocci 
granules can be mistaken for actinomyces, since the finer morphology- is 
difierent, the former being composed of cocci, the latter of branched fila- 
ments. 

Varied explanations are given to account for the entrance of actino- 
mjces into the uterus. In order to infect, the actinomyces must find a 
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Radium Therapy in Benign Uterine Bleeding. A. J. Eongy, M.D., and A. ]). Seley, 
M.D., Ncu' York, N. Y. (For original arficle, see page 390.) 

Urinary Incontinence in Women. Virgil S. Counsellor, M.D., Eoclioster, Minn. 
(For original article, see page 479.) 

Complications of Abdominal Simgery and Their Management. W. Wajme Bab- 
cock, M.D., Philadelpliia, Pa. 

The Involutional Phase of the Menstnial Cycle (Climacteric). Robert A. Eoss, 
M.D., Durham, N. C. (For original article, .sec page 497.) 


OBSTETRICAL SOCIETY OF PHILADELPHIA 

MEETING OF OCTOBEJl 1, 1943 
The following paper was presented: 

Hormonal and Other Physiological Studies on the Ureter During Pregnancy. 
John klasoii Hundley, Jr., M.D., Baltimore, Md. (by invitation). 


BROOKLYN GYNECOLOGICAL SOCIETY 

MEETING OF OCTOBEF 6, 1943 
The following paper was presented: 

Resume of Cardiac Disease in Pregnancy for a Five-Year Period. Drs. Thomas B. 
Turino and J. Tliornton Wallace. (For original article, see page 52C.) 

MEETING OF NOVEMBEI! G, 1943 
The following papers were presented: 

The Management of Ovarian Tumors in Elderly Women. Dr. Joseph W. Gold- 
smith, Jr. (For original article, see page 518.) 

Pathology of Postmenopausal Bleeding. Dr. Ralph M. Schwartz. (For original 
article, see page 522.) 




UlMIVhKbll Y OF V\^ASHii ;G !• 
SCHOOL OF NURSING 
HARBORVIEW DlViSiOu. 

Society Transactions 


AMERICAN ASSOCIATION OF OBSTETRICIANS, 
GYNECOLOGISTS AND ABDOMINAL SURGEONS 

FIFTY-FIFTH ANNUAL MEETING, HOT SPEINGS, FA., 
SEPTEMBEE 10 TO U, 1942 

The following papers were presented: 

President’s Address — ^Factors Influencing the Geographic Distribution of the 
Obstetrician-Gynecologist. Grandison D. Royston, M.D., St. Louis, Mo. (For 
original article, see page 365.) 

Group Incidence of Hypertensive-Albuminuric Pregnancy Under the New Classifi- 
cation. Foster S. Kellogg, M.D., Boston, Mass. (To be included in the April 
issue.) 

Modem Trends in the Management of the Third Stage of Labor. Richard Paddock, 
M.D., St. Louis, Mo. 

Medical Complications of Pregnancy and Labor. Louis H. Douglass, M.D., Balti- 
more, Md. (by invitation). 

Clinical Differential Demonstration of Uterine and Tubal Contractions by Ky- 
mographic Uterotubal Insufflation, I, C. Rubin, M.D., New York, N. Y. (For 
original article, see page 419.) 

The Glycogen Index in the Menopause. Harold C. Mack, M.D., Detroit, Mich. (For 
original article, see page 402.) 

Comments Upon Certain Phases of Surgical Technique. Edward A. Schumann, 
M.D., Philadelphia, Pa. (by invitation). 

Hydatidiform Mole and Associated Tumors of the Chorion. Tiffany J. Williams, 
M.D., Uni%’ersity, Va, (by invitation). (For original article, see page 432.) 

Post-Partmn Observation of Pelvic Tissue Damage. Harold L. Gainej^, M.D., 
Kansas City, Mo. (by invitation). (For original article, see page 457.) 

Sarcoma of the Uterus. Clyde L. Randall, M.D. Buffalo, N. Y. (by invitation). 
(For original article, see page 445.) 

A Report of the Cesarean Sections Done at the Philadelphia Lying-in-Pennsylvania 
Hospital. Roy W. Mohler, M.D., Philadelphia, Pa. (by invitation). (For original 
article, see page 46G.) 

Pactitial Proctitis. Lawrence M. Randall, M.D., and L. A. Buie, M.D., Rochester, 
Minn. (For original article, see page 505.) 

Posterior Vaginal Enterocele. Louis E. Phaneuf, M.D., Boston, Mass. (For 
original article, see page 490.) 

The Effect of Preoperative Irradiation on Adenocarcinoma of the Uterus. Herbert 
E. Schmitz, AI.D., John F. Sheehan, M.D., and Janet Towne, M.D., Chicago, HI. 
(For original article, see page 377.) 
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the mortality was 0 per cent. The authors state that in infected eases Mikulicz’ 
drainage should be particularly useful when associated with a method for protecting 
the peritoneal cavity. 

J. P. Greeniiill 

Johnston, H. W. : The Termination of Pregnancy Before the Period of Viability by 

Abdominal Hysterotomy Through the Lower Uterine Segment, Canadian M. 

A. J. 43: 552, 1940. 

Circumstances occur when prognanc 3 ' to be terminated before the fetus is 
viable. Before the end of the third month abortion maj- be carried out bj- the usual 
method of dilating and curetting tlic uterus. From the commencement of the fourth 
month and afterwards termination of a prognanej' bj’ vaginal manipulation is accom- 
plished with difficultj' and niaj’ be dangerous. The method described bj- H. IV. 
Johnston (Toronto) is an operation that niaj’ be adopted when the pregnanej’ has 
advanced to the fourth montli and must be terminated, or when sterilization is ad- 
visable at the same time the uterus is emptied. 

Abdominal evacuation of the uterus may be carried out bj’ classical hj’sterotomj’ 
or by an incision through the lower segment. Tlic latter method has one distinct 
advantage. Uterine contractions arc not as powerful or as prolonged in the earlj' 
months of pregnancy as they arc at term, .so that a mild postoperative leakage is 
of frequent occurrence. When the incision is through the peritoneal coat of the uterus 
this oozing is intraperitoneal. Loops of intestine may become adherent to the clotted 
area and give rise to intestinal obstruction. The lower segment approach reduces this 
to a minimum, as the incision in the uterus is extraperitoneal. 

A series of descriptive drawings illustrating the steps of the operation is presented 
by the author. 

J. P. GREEN’IIILE 

Payne, Waverly E., and Bland, Harvey G.: Cesarean Section With Special Refer- 
ence to Lower Segment Operations. An Analysis of 110 Consecutive Cases, 

South. M. J. 34: 689, 1941. 

This study covers a ten-jmar period, from Jan. 1, 1930, to Oct. 1, 1940. During 
that time 1,455 women were delivered. Of this group, 110 were delivered bj’ cesarean 
section, an incidence of 7.56 per cent, which is much higher than that recorded by 
some of the larger clinics. There were no maternal deaths following cesarean sec- 
tion. There were 114 babies born alive, including three sets of twins. 

The lower segment operation was emploj'ed 89 times. Preference has been shown 
the transverse incision, but in some cases presenting a deep pelvis, making the ex- 
posure difficult, the low longitudinal or laparotrachelotomj^ of DeLee has been done. 
The lower segment operations, having proved safer in potentially infected cases, have 
been the choice in many clean or elective cases. In this series the high classical was 
not done, and the low classical only in elective cases with unruptured membranes or 
in placenta previa. 

The authors have used general anesthesia most frequently. Thej- believe that 
spinal anesthesia, in dosage limited to 100 mg, of procaine hj^drochloride, is a very 
useful agent in certain tj'pes of eases, especially the severe toxemias or patients with 
acute respiratory infections. 

J. P. Greenhill 

Schmelzer, P.-J.: Eacio-Political Significance of Cesarean Section — ^A Study of 

Pertility Subsequent to Section, Zentralbl. f. Gynak. 64: 1354, 1940. 

The author studied 114 patients who had been delivered by cesarean section. 
Further pregnancies occurred in 79 per cent. In 68 per cent of these, conception 
occurred within the first three years after the operation. 
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Cesarean Section 

Hennessy, J. P.: Cesarean Section; a Review of 316 Cases, North Carolina M. J. 

3: 217, 1942. 

During the thirteen years from 1928 to 1941 inclusive, 316 cesarean sections were 
performed at St. Ann’s Maternity Hospital (New York), an incidence of 3.44 per 
cent. Although the ward and private deliveries were approximately equal, the in- 
cidence of section was higher on the private service. Over lialf of the sections were 
performed because of contracted pelvis. Previous stillbirth and difficult delivery is 
the next most common indication, followed by elderly primiparity. There were 88 
patients with one or more previous sections. Two of these ruptured their uteri dur- 
ing labor, and one died following repair of the rent. There were 287 classical sec- 
tions, 21 low flap, 4 Latzko, 3 Porro, and 1 Waters. The stillbirth and neonatal death 
rate was 4.52 per cent, gross maternal mortality 2.53 per cent. The state of the 
membranes did not appear to affect the mortality or morbidity. 

L. M. Heumian 


Sala, Silvestre L., and Perrari, Roberto A.: Mikulicz’s Drainage Pollowing 
Cesarean or Infected Cases, Arch, de la Clinica Obst. y Ginec. 1; 186, 1942. 

The authors present the results obtained in 43 cesarean sections performed on 
infected cases using Mikulicz’s drainage. In 36 cases the regular drain was used 
and in the other 7 an ordinary gauze drain. The drain was left in place for two 
to thirteen days, average time five and one-half days. Postoperatively, 23 cases 
were febrile, 18 subfebrile and 2 were afebiile. Secondary healing occurred spon- 
taneously in 37 cases; in 4 cases new sutures were placed to approximate the 
margins of the incision. Primary healing occurred in two cases. No complications 
other than those inherent in the method were observed. There were no eviscera- 
tmns or subsequent hernias which, according to some reports, frequently occur. 
e.se accidents, the authors believe, are due to premature withdrawal of the drain 

initil ow 1 approximation sutures. Intestinal or urinary fistulas and 

acpif 1 observed and, in tlic authors’ opinion these 

Z rnw' Coffcrdam-Mikulicz drain proposed by Palazzo 

ciiib2nt^V2.^-^ py'ents died, excluding one patient who died of influcnca and 
«;ri n* / to peritonitis was 0.26 per cent This is con 

where c!S ! ffiscovered that fatal peritonitis occurred in those cases 

ilm 0 cesarean sections were performed without special protection of the peritJnS 
cnviti. In thoir oum senes whore such precaution (metlmd of I^on) 
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ovarian cysts are adenomatous, simple serous, rollic.ular, Inlein, dermoid, hydatid, 
Krukenberg tumor and carcinomatous. 

An ovarian cyst during pregnancy can be diagnosed in most cases from the 
characters of the tumor; if it is infected or its pedicle is twisted, it is painful on 
palpation or spontaneously. The diagnosis of pregnancy should not offer any diffi- 
culties. Usually, the diagnosis of pregnancy’- complicated by’ cysts is easy during 
the first months, but difficulties arise at or near term when the pregnancy hides a 
small or average-sized cyst which cannot be reached by palpation, or when a cyst 
nearly- fills the abdomen and hides an incipient pregnancy- in a retroflexed or raised 
uterus. Tlie biologic tests and roentgen examination must then be used. The 
differential diagnosis includes ascites, cxtrautcrinc pregnancy, and acute hydramnios. 

Ovarian cysts cause sterility- in from IG to 34 per cent of the cases. They- may 
not have any- effect on the evolution of pregnancy, but they cause extrauterine preg- 
nancy-, compression and torsion of the pregnant uterus, abortion (from 7.5 to 17 per 
cent), premature birth, prolapse and edema of the cervix. The effects of pregnancy- 
on cysts include compression, torsion, necrosis, .suppuration, rupture, and resorption. 

Tlie treatment of ovarian cyst during pregnancy should be .surgical. Some authors 
prefer operating during the first half, others during the second half and others at 
any time of pregnancy-. It is best to adhere to the following rules. Small cy-sts 
causing no disturbance arc left alone. Cy-sts, the sis-.e of a mandarine or a fetal 
head, must be extirpated, but only- after completion of the fourth month of preg- 
nancy if they cause no important disturbance. Cysts of average or large size, 
adhering to, compressing or imprisoning the uterus in the small pelvis, and cysts 
which cause great disturbances are operated upon immediately-. When the indication 
for operation arises at the end of pregnancy-, the advisability- of simultaneous 
cesarean section must bo considered, because the scar is not likely- to resist rupture 
if labor occurs a few days after the operation. However, the size of the fetal head, 
primiparity or multiparity, the condition of the patient, etc., should be taken into 
account, and in special cases, particularly- in large adherent cy-sts, puncture if labor 
is near, or induction of labor by- chemical or biologic means may be attempted. 

A small or average sized cyst during labor may- not cause any- trouble and remain 
unrecognized. In case of dystocia, treatment will vary-. The cy-st may rupture spon- 
taneously, eliminating the dy-stocia. Otherwise, the choice lies between three methods : 
Displacement, or manual reduction, must always be tried no matter how far advanced 
the labor is; strict asepsis, general anesthesia, and avoidance of force are essential. 
Puncture may- be used in special cases, but not as a procedure of choice, provided 
that the cyst is easily accessible, the patient’s condition is good, the birth canal and 
the cyst are not infected and displacement has failed. After puncture and termina- 
tion of labor, if no complications are expected, the patient is simply kept under 
careful observation during the puerperium; if the birth canal or the cy-st was in- 
fected or only suspected, the cyst must be extirpated immediately after delivery. 
Extirpation with or without cesarean section or cesarean section with or without 
extirpation is the last recourse when displacemejit has failed and puncture is im- 
possible. 

Ovarian cysts during the puerperium may- remain unrecognized because of their 
size. Therefore, no patient should be discharged before a complete gynecologic 
examination is made. The most serious accident which may- occur is infection and 
suppuration of the cyst. Infection may be direct, or through the lymphatic or 
circulatory route. Torsion is second in importance and frequency; sudden acute 
pain, irradiating to the lumbar region and the thighs, vomiting, etc., impose the 
necessity of internal examination to differentiate the uterus from the cyst which is 
sensitive to palpation. Any ovarian cyst with a pedicle in a normal puerperium must 
be removed by the abdominal route. If the cyst is only- slightly movable or intra- 
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Number o£ patients subsequently pregnant »» 

Number of pregnancies 
Of these 26 terminated in abortion 
45 terminated in section 
87 delivered per vaginam 
24 patients had 2 sections each 
9 patients had 3 sections each 

Of 24 patients not having subsequent pregnancy 13 did not desire pregnancy. The 
author concludes that the number of normal deliveries preceding the pregnancy 
n-hich ended n-ith cesarean section has an influence upon further fertility. In a com- 
parison of the number of pregnancies for equal years of marriage, those having the 
operation showed a lower total fertility than those who had no operative deliveries. 
However those patients subjected to operation at the first pregnancy had an average 
of 1.46 children subsequently as against 1.0 children brought forth by those having 
the operation at a second or later pregnancy. Schmelzer feels that in the interest 
of the child as well as with a mew to future parity, cesarean section should be re- 
sorted to in most cases of dystocia as well as in placenta previa. 

E, J. Weissmax 

Burger, K.; Observations on Cesarean Section, Zentralbl. f. Gyniik. 64; 1361, 1940. 

Burger uses wet packs wrung out of antiseptic (rivauol) solution surrounding 
the uterus before incising it. In eases presumably infected, an intrauterine anti- 
septic .soaked pack is left for forty-eight hour.s. 

E. .1. Weissmax 


Labor 

Schaffer, Bemado, and Eodriguez, Nicanor: Episiorrhaphy: Technic of Dr. J. B. 

Gonzales, Bob Soe. de obst. y ginee. de Buenos Aires 20: 843, 1941. 

The authors used the Gonzales technique in seven episiotomies and in two 
first, one second and two third degree perineal tears, with immediate satisfactory 
results. Repair is simple in episiotomy and becomes more difficult in episiotomy with 
secondary tear or in primary tears. The tissues possess great powers of liealing and 
resistance to infection; when infection occurs, it usually comes from' the uterus. Good 
local or regional anesthesia, proper surgical conduct, and perfect identification of the 
corre.sponding anatomic points on each side of the wound are indispensable. Tears 
witli necrotic tissue or pockets are treated in tlie usual surgical manner. Lesions of 
the terminal portion of the rectum are repaired before the perineal lesion itself, Tbe 
Gonzales technique is simply a modernization of the principles applied before 
antisepsis and modern suture materials were used. Hemostasis should be sufficient 
but not pushed to c.xtremes. Heavy linen or silk sutures are indicated, because tliev 
favor better coaptation, cause less tension in the tissue and insure against cutting 
through them. Renewal of dressings will depend on local condition,*, such as lochial 
discharge. In some cases, a permanent catheter in the bladder is advisable to protect 
tlie wound. In rectal lesions the patient is kept constipated to give the part the rest 
necessary for healing. 

J. P. GnEExmu,. 


Gavioli, Rlchardo L.; Ovarian Cysts and Puerperality. Clinical Study, Bob Soc. 
de obst. y ginec. de Buenos Aires 20: 771, 1941. 


T 

(:.27 


he incidence of ovarian cysts in pregnancy varies witli .statistic.* from 0.1.1 to 
per cent; in Gavioli V experience it was 1 in 1,280. The most frequent lyjie.* of 
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In liis discussion iind conclusion Makepciiee cinpluisizes that home-delivery service, 
attached to medical schools, should be conducted so that the standards of medical 
care are on a level with those maintained in the hospital connected with the medical 
school and the area, covered by the service, should be close to a hospital having 
specialized obstetric service. 

Although Makepeace states that home-delivery .service will necessarily have to bo 
included in periods of medical school training he agrees with Norman F. Miller, 
“obviously the ultimate objective of every community .should be to have all maternity 
patients delivered in hospitals maintaining approved standards for the care of 
maternity patients, hy — or under the .supervision of — physicians trained in ob- 
stetrics. ’ ’ 

Clair E. Folsom e. 


Item 


American Board of Obstetrics and Gynecology, Inc. 

The general oral and pathological examinations (Part II) for all candidates 
will be conducted at Pittsburgh, Pennsylvania, by the entire Board from Wednes- 
da}', May 19, through Tuesday, May 25, 1943. The Hotel Schenley in Pittsburgh 
will be the headquarters for the Board, and formal notice of the exact time of 
each candidate’s examination will be sent him several weeks in advance of the 
examination dates. Hotel reservations may be made by writing direct to the 
Hotel. 

Candidates for reexamination in Part II must make written application to the 
Secretary’s Office not later than April 15, 1943. ^ 

The Pittsburgh Obstetrical and Gynecological Society will hold a subscription 
dinner meeting at the Hotel Schenle}’’, on Saturday evening, May 22, 1943, at 
7:00 p.M. Visitors, here for the examinations, are cordially invited to make arrange- 
ments to attend. Keservations may be made by writing to Dr. Joseph A. Hepp, 
Secretary of the Society, at 121 University Place, Pittsburgh, Pa. An interesting 
program is being provided. 

The Office of the Surgeon-General (U. S. Army) has issued instructions that men 
in Service, eligible for Board examinations, be encouraged to apply and that they 
may request orders to Detached Duty for the purpose of taking these examinations 
whenever possible. 

Candidates in Military or Naval Service are requested to keep the Secretary’s 
Office informed of any change in address. 

Deferment without time penalty under a waiver of our published regulations 
applying to civilian candidates^ will be granted if a candidate in Service finds it 
impossible to proceed with the examinations of the Board. Applications are now 
being received for the 1944 examinations. For further information and application 
blanks, address Dr. Paul Titus, Secretary, 1015 Highland Building, Pittsburgh (6), 
Pennsylvania. 



ABSTRACTS 


545 


ligamentous, extirpation may be referred until the patient has completely recoveied 
and involution of the genital organs has tahen place. 

J. P. GnEENHILIi. 

Zoller, C. M.: Labor and Puerperium in Overweight Women, Monatshr. f. 
Geburtsh. u. Gynak. 113: 25, 1942. 

The author investigated a series of 600 pregnant women who were overweight. 
He found that such women have a tendency to develop kidney trouble, pre-eclampsia, 
and eclampsia. A large proportion have premature rupture of the membranes. Be- 
cause of the difficulties in labor, operative interference is more necessary than usual. 
Likewise, hemorrhages in the third stage are common. The puerperium is frequently 
febrile. The author warns that more careful observation of fat women is necessarj'. 
The diet of these women should be carefully controlled. 

J. P. Greenhill. 

Wilson, Karl M.: Obstetric Problems Arising Prom Excessive Size of the Infant, 
New York J. Med. 42: 883, 1942. 

A series of 495 infants whose birth weight W'as 4,000 Gm. or over is presented. 
There were 82.3 per cent of the labors terminated spontaneously, operative inter- 
ference was necessary in 17.7 per cent, while labor was induced in 5.G per cent. Wlien 
dystocia occurs in connection with the baby of excessive size, the difficulty is seldom 
due to excessive size of the head but rather is the result of shoulder dystocia. The 
risk to the baby increases greatly when the weight exceeds 4,500 Gm. Thus, in tliis 
series, the fetal mortality in infants weighing 4,000 to 4,499 Gm. was 3.2 per cent, 
in those weighing 4,500 to 4,999 Gm. it was 4.8 per cent, while the mortality figure 
reached 36.0 per cent in infants weighing 5,000 to 5,499 Gm. and w’as 100 per cent 
in three infants weighing over 5,500 Gm. Birth injuries w'ere rather more frequent 
than usual in the series, such injuries including six cases of Erb's palsy and three 
fractured clavicles. Suggestions for management of this situation include dietary 
restriction of fat-forming foods taken by the mother during the last weeks of preg- 
nancy, induction of labor when a child of unusual size is discovered in the latter part 
of pregnancy, and cesarean section in properl3' selected cases, especiallj' if the 
child appears to be over 5,500 Gm. 

Makepeace, A. W.: The Home Delivery Service, The Child 7: 36, 1942. 

Makepeace, now Consultant in Obstetrics, North Carolina State Board of Healtli 
and Professor of Obstetrics, School of Public Health, North Carolina, was engaged, 
by the Children’s Bureau, to survey and study the home-delivery services in 15 
medical schools for wdiite students. Most of the schools, listed by alphabetical 
legend, were in the southern part of the United States. 

In all 15 schools visited, the students, prior to as.signment to the home-delivery 
service, received instruction in basic normal obstetrics but in only 10 of tlm 15 school.'-- 
was the home investigated to determine its suitability for delivery. Transportation 
to the home was a student problem in all but 4 of the 15 institutions. Student 
responsibilitj-, during labor and doliverj-, varied from zero (3 schools) to 100 per 
cent (2 schools). The caliber of medical care varied from mediocre to adequate. 
(Detailed charts demonstrate these facts excellcntlv.) 

Tile nursing care in the home-delivery service was found to be variable. A nurse 
was required to be present in only 7 of the 15 schools conducting home-delivery 
service. Morbidity and mortality records were available in onlv S of the 15 institii- 
fions visited. 
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content of the blood/®’ •’'® a reduction of red cell count, hemoglogin, 
hematocrit^-'’- and plasma proteins/®- •‘® This increase is said to reach 
a maximum of 25 per cent or more at the ninth lunar month after which 
some diminution occurs licfore labor/'- The usual proportion of 
available extracellular water in pregnant women wcigliing less than 
120 pounds has been found to range from 33 to 37 per cent of the total 
body weight, as compared to an average of twenty to 26 per cent in 
nonpregnant women/ 

The retention of sodium parallels that of water, for a consistently 
positive balance, for this ion has been shown to exist during the latter 
months of pregnancy/’- A part of the positive sodium balance 

can be attributed to the needs of the developing maternal and fetal tis- 
sues, but there is in addition an altered capacity of the pregnant woman 
to eliminate sodium. This is sliown in tlie retention of relatively large 
proportions of administered .sodium chloride, ■" and in the delayed 
elimination of measured quantities of inge.sted Avatci*.®®- 
t With parturition changes in these relationships set in. During labor 
and immediately aftci-wards, the blood becomes more concentrated.’- 
This is in part due to blood loss, partly to the effects of muscular effort 
and dehydration and perhaps in part to a redistribution of water as a 
result of the disappearance of the placental circulation. This period of 
blood concentration is of short duration, however, for within foi-ty-eight 
hours the plasma volume again rises’- ®® and immediately thereafter 
diuresis commences. Large quantities of sodium appear in the urine 
during the next few days’® and there is a considerable loss of available 
extracellular water.® The secondary expansion in the plasma volume 
after delivery may be attributed to the return of the excessive quan- 
tities of interstitial fluid to the vascular stream. This in turn leads to 
the diuresis of the early puerperium. . 

In the specific toxemias of pregnancy, pre-eclampsia and eclampsia, 
somewhat different conditions obtain. Here the edema, gain in weight 
and water retention are greater. The capacity rapidly to eliminate ex- 
cessive sodium is apparently further reduced and administration of 
sodium chloride may precipitate a considerable exacerbation of symp- 
toms.^®- ’® Water diuresis is also further delayed.®® The blood in 
pre-eclampsia does not partake in the fluid increase, however, for now, 
as numerous observers have pointed out, there is a relative concentra- 
tion of the blood as indicated by increase in cell volume, hemoglobin, 
proteins, and certain other constituents of the blood.’®- ” Albei-s’ 
has recently reported a greatly reduced plasma volume in “hydrops 
gravidarum.” Blood dilution occurs with clinical improvement during 
the course of the toxemia and follows rapidly the death of the fetus or 
parturition.’® The fact that in toxemia there is increased water in the 
tissues and a relative hemoconcentration suggests that the water reten- 
tion is due to a barrier between tissue and blood stream and not between 
blood stream and kidney. 
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THE RELATIONSHIP OF THE ESTROGENS AND PROGES- 
TERONE TO THE EDEMA OF NORMAL AND TOXEMIC 

PREGNANCY- 

Howard C. Taylor, Jr., M.D., Robert C. Warner, Ph.D., and 
Catherine A. Welsh, M.D., New York, N. Y. 

(From the Department of Ohsictrics and Gynecology, New Yorl: University College 
of Medicine and the Obstetrical and (Gynecologic Service of the Third- [A^’eto Yorh: 
University] Sxirgical Division of Bellevne Kospital.) 

T he tendency to retain water in the tissues is a well-recognized char- 
acteristic of nomal pregnancy. In the specific toxemias, a further 
decrease in the ability to eliminate water results as a rule in greater 
degrees of edema. Following both normal and toxemic pregnancy, the 
excess water is rapidly eliminated during the first few days of the puer- 
perium. . 

In a previous report, we sulimitted evidence to show tliat the reten- 
tion of sodium and water during pregnancy was d|{e to the estrogenic 
material produced by the placenta and its loss during the puerperium 
to the disappearance of the \estrogens. In the present study, the rela- 
tionship has been further iiwestigated by the administration of large 
doses of these substances during pregnancy and tlie puerperium. 

Introduction 

The retention of water in normal pregnancy is indicated by tiie degree 
of weight gain, ^by-tire frequent slight edema of the lower extremities, 
by an increase in the , -volume of plasma’^* and of extracellular 
water.® The rise in plasma volume is manifested by an increased water 

‘This study was carried out with tlVe ^id of a grant from the Commonwealth Fund. 

Note: The Editors accept no responsibility for the views and statements of 
authors as published in their ‘ ‘ Original Cpnvinunications. ' ’ 



Table I. Effect of Estradiol Benzoate on SodiuiM Balance in Normal Pregnancy and Puerperium (Case 6) 
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ESTROGENS IN EDEMA OP PREGNANCY 54:9 


In a previous paper Ijv us,"*® the retention of sodium and water in 
pregnancy u^as attributed to the higli estrogen and progesterone con- 
tent of the body fluids. The evidence for this theoiy Avas found partly 
in reports from the litei-ature indicating the sodium and water retain- 
ing properties of the estrogens and progesterone, partly from our own 
correlation of urinary estrogen and pregnanediol with sodium balance 
before and after labor, 

a. The Avater and sodiuni retaining effects of the estrogens, and to 
some extent of progesterone, are evident from several types of ol^serva- 
tion. A retention of salt and Avater during the phase of sexual skin 
SAA^elling of monkeys has been noted repeatedlj'' retention of sodium 
and AA'ater also precedes menstruation in Avomen.®" The injection of 
estrogens results in the retention of sodium and Avater in dogs''’^ mid 
in monkeys.^® Progesterone in lai'ge doses, 15 to 20 mg., has a similar 
effect in dogs.®^ 

That a large proportion of the unexcreted Avater may be found in 
the organs of reproduction is true,-’ but other organs partake in a 
general redistribution.®® Clarke®’ noted an increase in extracellular 
fluid and in a fcAV observations slight hemoeoncentration at the time of 
sexual skin SAvelling in the baboon. This is in some contrast to observa- 
tions made several years ago of pronounced increase in blood volume 
in AAmmen and animals after the injection of relatively small quantities 
of estrogenic substance.®*’®^ Selye and Bassett’s'*® observation of a 
diuretic action of progesterone is also difficult to reconcile Avith other 
observations. Perhaps particularly relevant is a recent communication 
of Cantarow and Rakoff® A\dio found that progesterone, as Avell as 
desoxyeortieosterone, increased the rate of diffusion of sodium and 
cliloride into the peritoneum. These observations, in the opinion of the 
Avritei’S, supported the vicAV that such agents have an effect upon mem- 
branes in general and that the decreased excretion of sodium and chlo- 
ride produced by them might be simply secondai'j’^ to extrarenal 
phenomena. 

1). In our previous publication,^® complete sodium balances Avere de-'^\ 
termined on 6 pregnant Avomen for at least ten days before and ten days 
after delivery. It Avas noted that in all estrogen and pregnanediol ex- 
cretion ceased shortly before the previously positive sodium balance be- 
came negative and the post-partum diuresis commenced. In one case ' 
intrauterine fetal death before the onset of labor Avas preceded by a 
sharp decrease in estrogens and pregnanediol in the urine and by a 
negatiA^e sodium balance beginning nearly four Aveeks ante partnm. In • 
a final ease it appeared that the administration of estrogens in the 
puerperium reduced the loss of sodium. It Avas concluded that certain ' 
of the placental hormones, notably the estrogens, Avere factors in the 
retention of sodium during pregnanejL 

The present communication reports the results of the administration 
of estrogens and progesterone on the excretion of sodium during preg- 
nancy and in the puerperium. This Avork Avas undertaken for tAVo pur- 
poses. 

ff. Hormones During the Puerperium . — The increased excretion of 
sodium and water during the puerperium is quite evidently a reflection 
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oral trends observed in the cases previously reported. These consist in 
a constant retention ot sodium until the time of delivery -with a nega- 
tive balance appearing after parturition and reaching its greatest 
magnitude from the third to the fifth day. The days of greatest sodium 
I 0 .SS correspond in general with the return of the urinary estrogen to 
nonpregnant levels. Summaries of the results of the balance studies arc 
given in Table VI and in three graphs. 

TAIII.E VI. SUMMAKY OE SODIUM BAI.AXCK OK FlI’.ST TEK POST-PAUTU.M DAYS 
IX REEATIOX to lIOItMOXE Administdatiox 
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Toxemia 
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- 17.34 
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25 
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Dead fetus. 
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[- 19.44] 
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22 
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Normal 

Estradiol benzoate 

+ 2.7S 

7 

F. P. 

22 
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Term 

Toxemia 

Estradiol benzoate 

- 7.34 
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R. Y. 

20 
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Term 

Normal 

Estradiol 

- 1.85 

9 

H. L. 

21 
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Term 

Normal 

Progesterone 

- 2.34 

10 

A. Z. 

20 
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Term 

Toxemia 

Progesterone 

- 3.77 


1. 'Effect of Admimstration of Hormones in the Early Puerperinm . — 
Attempts to maintain in the puerperinm levels of estrogen or proges- 
terone characteristic of pregnancy failed, if one may judge from the 
assay of the urine specimens collected during those days. Under nor- 
mal conditions the concentration of estrogen in the urine falls rapidly 
and immediately after delivery and a level characteristic of the non- 
pregnant woman is reached on the third, fourth, or fifth day. Daily 
injection of 30,000 rat units of estradiol benzoate or 5 mg. of estradiol 
failed to alter this post-partum decline in urine estrogen values to any 
extent. No change in the rate of decline of urinarv'- pregnanediol was 
brought about by the use of 50 mg. of progesterone daily. Neverthe- 
less, for two reasons it appears that the amounts given were physio- 
logically effective. With due regard to body weight relationships, the 
dosage of both estradiol and progesterone was comparable with that by 
which Thorn and EngeP^ obtained measurable effects on sodium excre- 
tion in dogs. It was further noteworthj^ that in none of the women 
treated by hormones in the puerperinm was there any appreciable lac- 
tation. 

Hormone Administration After Normal Pregnancy : In Chart 1 is 
sho-wn the sodium balance for ten days before and ten days after de- 
livery in six normal pregnancies, the eleventh ante-partum day being 
taken as the base line in each case. The first graph of the chart is a 
composite of balance studies previously reported on three normal un- 
treated patients which serve as controls. The average loss of sodium 
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oi‘ some physiologic change caused by the loss of the fetus or the pla- 
centa. Although the final elimination of the estrogens and progestei’one, 
with their knonm sodium retaining jiroperties, seems a satisfactoiy ex- 
planation, other possible ones exist. As an example might be men- 
tioned, the disappearance of the placental circulation A\diich on account 
of its large arteriovenous communication has been held- a competent 
cause of the increased blood volume and increased venous pressure in the 
lower extremities,^ and hence perhaps a factor in fluid retention. It 
was hoped that by administering large quantities of the estrogens or 
progesterone in the puerperium, concentrations of these substances char- 
acteristic of pregnancy might be maintained. Should, under these cir- 
cumstances, the po.st-partum diui’esis and sodium loss be prevented or 
delayed, the association of the original salt and water retention with 
the hormones of the placenta would be more or less established. 

1). Hormones During Pregnancy . — The use of estrogens and proges- 
terone has been suggested foi’ the treatment of toxemia of preg- 
nancy Yet the patient with toxemia is already suffering from an 
abnoi'mal retention of sodium and water. Should further salt reten- 
tion follow hormone administration, such therapy might actually be 
dangerous. 

Methods 

The women studied were all patients hospitalized on the New York 
University obstetrical seiwice in Bellevue Hospital. Diets were pre- 
pared, as previously described by a special dietitian in a small kitchen 
adjacent to the ward. The daily intake of sodium was fixed at 2.37 Gm. 
a low figure being used because this was thought advisable in patients 
with toxemia of pregnancy. Although the food was weighed to give 
approximately the sodium content desired, actual measurements were 
carried out by analysis of a duplicate tAventy-four-liour sample diet on 
every fourth day, at which time slight changes in composition but not in 
sodium content were made. 

All urine, feces, lochia, amniotic fluid, and blood lost at delivery were 
collected and sent to the laboratory. Details of the manner of collec- 
tion and of the analytical procedures have been previously described.^® 
Estrogens, pregnanediol and prolan (chorionic gonadotropin) were also 
measured on the urine specimens. The effect of the administration of 
the estrogens and progesterone on the hormone patteni of the urine 
will not, however, be reported here. 

Clinical Material 

The data obtained from five previously reported patients (Cases 1 to 
5), whose sodium balances were studied during late nregnanev and the 
early puerperium without hormone administration were used as con- 
tiols.'*® In contrast there are to be reported 5 patients wlio received 
hornmnes, either estrogen or progesterone, immediately after delivei-y in 
an effort to prevent or modify the sodium loss and diuresis of the early 
puerperium. In 3 of these patients large doses of hormones were also 
given during pregnancy to determine whether the sodium balance was 
m any way disturbed by such treatment. 

Results 

The sodium balance of the 5 honnonc treated patients (Tables I, IT. 
Ill, IV, and V) showed, with certain oxceptions to be noted, the gen- 
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I’at units of estradiol henzoato was administered during- the first five 
post-partum days, thei-e was an actiial retention of 2.7S Gm. of sodium 
befoie the tenth day. In Case i in whom 45 mg. of esti’adiol were 
given during tlie week beginning willi the second day before delivery, 
there was a total loss of only 1.85 Gm. of sodium in the first ten post- 
paitum days. Progesterone showed less evidence of being effectual, but 
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in lilo first ten post-partum days in these three patients was 4.89 Gin., 
the individual loss in each case being 4.00, 6.59, and 4.08 Gin., respec- 
tively (Table VI). 

Each of the remaining three normal cases received estradiol benzoate, 
estradiol, or progesterone and in each sodium loss Avas less than in any 
of the three untreated patients. In Ca.se 6 in whom a total of 300 0(.'0 
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when 125 mg. were given the loss of sodium before the tenth day was 
only 2.34 Gm. 

Hormone Adminisiraiion After Toxemia of Pregnancy : The water 
and sodium lost after toxemia of pregnancy are subject to great varia- 
tions, depending principally on the amount of previous edema. The 
problem of setting up controls for studies of sodium loss in these cases 
is therefore much greater than after normal pregnancy. In Chart 2 is 
shouTi the sodium balance before and after dcliveiy in four cases with 
toxemia of pregnancy. In Case 4, the loss in ten days amounted to 
17.34 Gm. of sodium. In Case 5, the ten-day loss amounted to only 2.56 
Gm., but this patient had liegun to lose sodium, probably as an accom- 
paniment of impending intrautei’inc fetal death, three weeks before her 
delivery. If the sodium loss in this case were taken from the day in 
which a negative balance set in and were carried to the tenth post- 
partum day, the total loss would amount to 19.44 Gm. 

In the two remaining patients, hormone administration was begun 
on the day of labor and in each the sodium loss was lower than in either 
of the other cases of toxemia. In Case 7, receiving 300,000 rmits of 
estradiol benzoate, 7.34 Gm. were lo.st, while in Case 10, recemng 200 
mg. of progesterone, the loss was 3.77 Gm. of sodium. In each un- 
treated case the balance was still negative on tbe tenth post-partum day, 
while in each treated case sodium Avas again being retained. 

2. Effects of Administration of Hormones During Pregnancy. — In 
three eases hormones were administered before the end of pi’egnancy to 
determine whether sodium exci’ction could be influenced under these 
conditions. The results can be found in detail in the tables and are 
shown graphically in Chart 3. 

Attempts to influence the course of pregnancy by the administration 
of any of the sex hormones have, to the present time, met Arith only 
doubtful success. The reason for this is pi’obably to be found in the 
fact that the amount of hormone administered has usually represented 
a very small fraction of the amount being constantly manufactured by 
the patient herself. The fairly large doses of estrogen and pi’ogesterone 
given to the patients of this study during their pregnancy may also have 
represented an insignificant increase over their normal supply. 

A normal patient (Case 6) recerted 180,000 imt units of estradiol 
benzoate distributed over a three-day period, beginning sixteen daj’^s 
before the onset of labor. A patient Avith toxemia (Case 7) received 
the same dosage, beginning fourteen days before her deliAmry. In each 
instance there Avere several days of slightly decreased sodium retention 
folloAved by a slightly increased positrte balance. Case 10, a patient 
Avith toxemia, received progesterone on three separate occasions, in 
doses of 50 to 200 mg. grten over forty-eiglit-liour periods. On none of 
these occasions Avas the sodium balance in any AA’^ay affected. The urine 
volume likeAvise did not change in any consistent manner folloAving 
these injections. 

Discussion 

The absence of the post-partum sodium loss in one and its apparent 
reduction in another ease of normal pregnancy after estrogen treat- 
ment in the puerperium is additional evidence that one of the causes of 
sodium and AAmter retention in normal pregnancy is the high estrogen 
concentration characteristic of the body fluids during that period. That 
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oAV's eeroRE labor. 

CJmrt 3. — ElToct of ante-partum hoi’mone administration on sodium balance clurinff pregnancy. 
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strong evidence against an increased capillary pcnneability in normal 
pregnancy exists in tlie absence of proteinuria, for Avere there any 
general tendency to capillary injury this slionld affect the glomerular 
capillaries and protein should apiicar in the urine. In the toxemic 
patient, however, the characteristic development of proteinuria in- 
dicates an increased glomerular permeability to the plasma proteins. 
Such a change may well afl’ect the capillaries more or less universally 
and might be the explanation of the great increase in fluid retention 
which takes place Avlien the normally ])rcgnant woman becomes toxemic 
as well. 

c. An increase in venous pressure, Avliich is present in the veins of 
the legs during pregnancy,'' undoubtedly favors the appearance of 
edema in the feet and anldos. This increased venous pressure in the 
legs may be duo in part to Ihe pi-e.s.surc of the large uterus on the 
vessels of the pelvis, in part to the struelnrc of the placental circula- 
tion, in which a capillary bed is largely absent and conditions are 
thought to approximate those found in arteriovenous fistula.® The 
increased blood volume has also been ascribed by BunvelP to certain 
peculiarities of the placental circulation. The water of the loAver ex- 
tremities and that accounted for by the inei’eascd blood A-olume may 
represent a significant part of the total retained in normal pregnancy. 

/. The general tendency of normal pregnant Avomen to retain sodium 
and AAmter appears, hoAvever, to be best explained by the fact that they 
are constantly under the influence of enormous quantities of the steroid 
sex hormones. This effect is so predictable from the knoAvn physiologic 
properties of these substances that Avere tljc tendency to sodium and 
Avater I'etention not present, one A\muld have to find an explanation for 
its absence. 

The increase in the tendency to sodium and Avater retention A\duch 
takes place Avith the onset of toxemia does not, hoAvever, find a complete 
explanation on the basis of a further rise in hormone effectiveness. 
The sudden appeai-ance of proteinuria and of liypertension and the 
change from hydremia toAvard hemoeoncentration indicates that a neAV 
mechanism is at Avork. Furthermore, in most cases of preeelampsia, 
rates of steroid sex hormone excretion are not increased, but probably 
decreased. Although the estrogens and progesterone probably continue 
to contribute to the sodium retention in toxemia, the greater edema of 
that disease cannot be considered simply an exaggeration of that found 
in normal pregnancy. 

During pregnancy the administration of Avhat avouIcI iioav be regarded 
from the clinical standpoint as large doses of estrogen and progesterone 
had no demonsti-able effect on sodium balance. It is believed that in 
relation to the enormous quantities of hormone produced daily by the 
pregnant Avoman the administered quantities Avere actually small, per- 
haps physiologically insignificant. 

Conclusions 

1. Among several factors AAdiich cause noi'mal pregnant Avomen to 
develop edema, the most important is probably the physiologic in- 
fluence of the estrogens and progesterone on the excretion of sodium 
and water. 

2. In the edema of specific toxemia, additional factors are almost 
certainly at work. Yet it is important to take into account the fact 
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progesterone may contribute to this is suggested by the case treated by 
this substance in which the loss of sodium in the early puerperium was 
relatively slight. The effect of estrogens and progesterone in prevent- 
ing diuresis and sodium loss in the puerperium of patients Yvho had had 
toxemia, of pregnancy was less convincing but still suggestive. 

The many factors which have been offered to explain the edema of 
pregnancy require a re-evaluation in the light of these effects of the sex 
steroids on sodium and water. 

rt. The ingestion of large quantities of sodium in the form of sodium 
chloride may increase the symptoms of toxemia, as de Snoo and Strau^ 
have pointed out. The increase of extracellular water when sodium is 
administered is not, hoAvever, a peculiarity of pregnancy, but will occur 
to some degree in quite normal persons. That which is charactei'istie of 
Imth normal and toxemic pregnancy is the delayed elimination of 
sodium, so that a given quantity will be the cause of a greater degree 
of edema than in the nonpregnant person. To agree that excessive 
sodium retention is the immediate cause of the edema alloAvs one, Iioaa’’- 
ever, simply to transfer the problem to the cause of this increased 
tendency to sodium retention. The reasons for believing that the 
estrogens and progesterone are the cause of this physiologic change 
liave been given. 

h. A decrease in colloid osmotic pressui'e due to a reduction in plasma 
proteins may. slightly increase tlie tendency to edema in the latter part 
of normal pregnancy. In exceptional cases with pronounced nutritional 
deficiencies a very low concentration of plasma protein may even be 
the major cause of the edema, hut such cases are neither examples of 
normal pregnancy nor of pre-eclampsia. Dieckmann’s^® studies appear 
to have more or less disposed of the low plasma proteins as a primary 
or important contril)uting factor in the ordinary case of toxemia of 
pregnancy. 

c. Although Dieckmann^® has cited various ohseiwations suggesting 
that in normal pregnant patients “the renal function is altered if not 
actually temporarily impaired,” the evidence for this point of Anew 
seems to us quite inconclusive. Studies of the last fcAv years"’ 
based on the renal clearance of inulin and diodi’ast indicate no dis- 
turbance in kidney function in normal pregnancy. The normal glo- 
merular filtration rate as determined by the inulin clearance in par- 
tievdar makes it extremely unlikely that a decreased renal function 
contributes in any Avay to the moderate edema characteristic of normal 
pregnancy. In some patients Avith toxemia of pregnancy, it is true, 
there Js evidence of a moderate reduction in the glomerular filtration 
rate.’-’ This might contribute slightly to the tendenev to retain 
Avater, but the oliservcd degree of reduction in this function Avould be 
wholly inadequate to produce any significant edema in the nonpregnant 
patient. It is further iioteAAmrthy that in a feAV of our toxemic patients 
111 wliom edema Avas present, tlie filtration rate Avas found to he quite 
norma . Such observations strongly .sugge.st that the edema of both 
normal and to.xemic pregnancy has an extrarenal cause. 

d. In normal pregnant AA'omen some evidence for an increased eap- 
niaiy permeability lias been found in various indirect tc-sts Avhicli are 
smcl to have shown an increase in protein in the subcutaneous fluids 
agreement on this point is, however, not complete.^® On the other hand 
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ANTECUBITAL AND FEMORAL VENOUS PRESSURE IN 
NORMAL AND TOXEMIC PREGNANCY- 

ChaHI.KS E. ]\rGTjKXXAX, i\I.A., ]\r.D., PlI.D., i\riXXK.\POUS, jMixx. 

(From ihr Dopartinrnl of Ohsictricf; and Gunccolornj, Univcrsiiii of Minnr.wfa 
Medical School and the JJnircr.tiiy Jlospilals) 

I NTEREST in venou.s pressure in iJi-egnancv has been aroused by tlic 
recent reports of Biirwell and bis collaborators^'^ dealing Avitb a 
variety of vascular and cardiac pbcnoniena in the pregnant ■woman. 
Tbesc -workers confirmed the eai'lier finding.s of Ruugc,^ Avbo bad demon- 
strated a considerable elevation of venous ]')rcssuro in the lower ex- 
tremities in the latter ]iart of pregnancy, and tbei* suggested that the 
abnormal venouf: jirossure, as well as other disturbances in vascular 
physiology, might bo explained on the basis of the fact that the 
placental circulation simulates an arteriovenous shunt. If it can be 
shown that the level of venous pressui'c is such as to impair normal 
fluid exchange in the arteriolar and venous limbs of the capillaries, the 
appearance of edema in pregnancy should be readily explainable. Itlore 
remotely, such an effect on fluid movement might be given consideration 
as a factor in the development of the toxemias of pregnancy. 

However, the numbers of venous pressure determinations in preg- 
nancy thus far reported are insufficient to permit dra'\Hng final con- 
clusions. The purpose of the present study was to establish standard 
values for venous pressure in both upper and lower extremities through- 
out pregnancy and in the immediate puerperium. For comparison 
with these figures it seemed desirable to obtain a series of determinations 
on patients suffering from the A'arious forms of the hypertensive tox- 
emias of pregnancy, particularly in view of the fact that the literature 
contains contradictions as to the levels of antecubital venous pressure 
during pregnancj' toxemia and the further fact that no observations 
have been made of venous pressure in the lower extremities during 
toxemic episodes. Finally, in an attempt to throw further light on the 

* Abridgment of a thesis submitted to the faculty of the Graduate School, Vrnver- 
sitv of Minnesota,, in partial fulfillment of the requirements for the degree of Ph-U- 
in ‘Obstetrics and Gynecology, May, 1942. A porUon of the work reported here was 
done during the tenure of a Common'wealth Fund fellowship, 1940-41, 
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that when the pregnant woman develops toxemia she is already pliys- 
iologically conditioned to retain water readily. In this indirect sense 
at least the estrogens and progesterone may contribute greatly to the 
clinical manifestations and coui’se of the disease. 
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18.1 cm. Laiidt and Benjamin*'* made repealed venous pressure ob- 
.servations on 19 ■women wlio u’cre followed tlu’ougliout pregnancj' and 
the puerperiuin. Tliey concluded lliaf. arm venous pressure was mod- 
erately high in early pregnancy, decreased slightly until the end of the 
sixth or seventh month, and then ro.se gradually until delivery occurred. 
The range of values was 4.S to 11.0 cm., and it was pointed out that all 
of the values fell in the “normal i-ange.’’ Cohen and Thomson*'^ made 
■41 observations of arm venous pre.ssurc in ten patients; five observed 
ante partum had a range of venous pre.ssurc fi'om 4 to 12 cm. of water 
and five post-partum jjaticnls had pressures from 6.4 to 12 em. Luisi*" 
found that 33 normally pregnant women had venous pressures ranging 
from 1.8 to 15.0 cm. of wafer, while 29 subjects with various types of 
pregnancy toxemia had a venous pre.ssure range of 2.0 to 14.5 cm. of 
water. He concluded that venous pressure in the arm increases during 
normal pregnancy, that the increase is more marked during parturition 
and in the few hours after delivery, and that it returns to normal dur- 
ing the puerperiuin. 

Perhaps the most imiiorlant contribution to the subject of venous 
pres,sure in pregnancy has been that of Burwell and his co-workei’s.*'^ 
Their pi-eliminary studios indicated that in nonpregnant persons with- 
out heart disease or local venous obstruction, venous pressures meas- 
ured with the subject lying in bed were of the same general magnitude 
in the arm and in the leg (femoral vein). In 24 observations of both 
anteeubital and femoral venous pressures in 22 ])regnant women from 
the third month of gestation to term, the arm values ranged from 5.1 to 
15.6 cm. of water and the femoral vein pressures from 7.8 to 26.5 em. 
of water. It appeared that there was an abnormal rise in femoral 
venous pressure by the beginning of the second trimester of pregnancy, 
and that this elevation persisted and even increased throughout preg- 
nancy. After delivery the femoral venous pressures returned to nor- 
mal levels. Bium-ell and others-'* also observed pressures in jugular, 
femoral, and uterine veins of 12 pregnant bitches. With the animals 
supine and rtnder barbital anesthesia it was found that the pressures 
in the femoral veins were higher than those in the jugular veins. This 
difference in pressure Avas diminished or absent after the uteims Avas 
removed. Opening the abdominal cavities of the pregnant animals did 
not appreciably loAver the femoral venous pressures. Lifting the gravid 
uterus from its normal position and supporting it in such a Avay that it 
no longer pressed on the large veins produced a fall in femoral pres- 
sure but the latter usually remained aboAm the pressure in the jugular 
vein. After the uterus Avas surgically removed the femoral venous pres- 
sure approached that in the jugular vein in 5 of 6 animals in AAdncli 
comparative measurements Avere made. In six pregnant bitches pres- 
sure determinations Avere made in broad ligament veins Avhieh presum- 
ably drained uterine Avail and placental site ; these uniformly exhibited 
higher pi*essures than the femoral veins. In nonpregnant, anesthetized 
dogs distended by injecting physiologic solution of sodium chloride 
into their abdominal cavities it Avas noted that the abdominal Avail Avas 
tense AAdien femoral venous pressure reached a level comparable to that 
in pregnant animals. But, since the abdominal Avail of the pregnant 
bitch or pregnant AAmman is not tense even in the presence of a markedly 
elevated femoral venous pressure, it Avas concluded that the elevated 
femoral venous pressure observed during pregnancy is not the result 
of an increase in intra-abdominal pressure. 
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nature of the mechanism responsible for the elevation of venous pressure 
below the level of the pregnant uterus, the portions of the study dealing 
with pelvic tumors, intrauterine fetal death, and venous pressure dur- 
ing delivery were carried out. 

Review of Literature 

Comparatively few studies of venous pressure during pregnancy have 
lieen made and most of them are concerned only with pressure in the 
veins of the upper extremity. While Runge-* commonly receives credit 
for making the first such observations, Fuchs'* published a few incon- 
clusive determinations of venous pressure in pregmancy three years 
earlier. Runge observed venous pressure directly by the method of 
Jloritz and von Tabora® in 34 normal pregmant women, 7 post-partura 
patients, and 6 essentially normal gynecologic patients. The average 
pressure in the saphenous vein was slightly elevated prior to the seventh 
month of gestation and was decidedly elevated during the last trimester. 
In 16 patients obseiwed during the tenth lunar month, the venous pres- 
sures in the legs ranged from 10.7 to 31.4 cm. of water, udth an average 
value of 20.3 cm. of water. Runge suggested that the increased pres- 
sure in the lower extremities during pregnancy resulted from the in- 
creased quantities of l)lood returning through the pelvic veins to the 
main venous trunks rather than from simple mechanical compression of 
large veins by tlie growing uterus. 

Kaboth" found the arm venous pressure to be slightly elevated in 
the last half of pregnancy, and in two patients with eclampsia and 
edema the venous pressure ranged from 16 to 25 cm. of water. Villaret, 
Sainl-Girons and Salasc® measured both arm and leg (saphenous vein) 
pressures with an aneroid manometer in five pregnant women “near 
term"; the rangas were 12 to 15 cm. in the arm and 31 to 42 cm. of 
water in the leg. Dcllepiane’ found that the venous pressure in the 
arm during normal pregnancy I'anged from 10 to 16 cm. of water, while 
immediately post partum it Avas 18 to 22 cm. of Avater. 

Krukenljcrg’" reported that the average venous pressure in the arm 
in 29 normal pregnant Avomen Avas 5.69 cm. of Avater. Barath and 
Weiner" obtained venous pressure readings on 11 pregnant patients 
witliout edema and plotted them against colloid osmotic pressure values 
lor (he same individuals. From their graph it appears that the venous 
pre.ssures in the arm ranged from 11 to IS cm. of Avater, Avhile 11 normal 
individuals had venous pressui-es ranging from 4 to 7 cm. of Avater. 
Strauss" determined directly the venous pressures in the arms of 20 
normally pregnant Avomen duriiig tlie last tAvo months of gestation. The 
values ranged iT’om 3 to IS cm. of Avater and the aA’erage 10 cm. 
For comparison, 20 pregnant patients in tlie la.st trimester, Avith arterial 
' ood })rcssurcs o1 150/100 mm. Hg or higher, had A’euous pressures 
ranging from 8 to 20.5 cm. of Avater, averaging 13.3 cm. From these 
observations Strau.s.s concluded that arm venous pressure often Avas 
Ino limits ol normal in uncomplicaled pregnancy and was 

commonly elevated to abnormal levels in pregnancy toxemias. 

Rona'-’ reported 53 values tor cnhital A-ein luessure during the last 
trimester of pregnancy. Tlipy ranged from 3.0 to 10.4 cm. of Avaler and 
a\eragcd 10.4 cm. The arterial blood pressures of some of these ])a- 
lents fell in the toxemia range. TAventy-tA\’o A'alno.s for A’cnons 
pressure m leg veins ranged from 3.7 to 29.3 cm. of water and averaged 
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during pregnancy. Only two inve.sligatoi’.s Iiave atteniplcd to demon- 
strate a gradient of pressure in the leg as iircgmancy advanced, and the 
numbers of observations reported by them are too few to permit definite 
conclusions. There have been no ob.servations on venous pressure in 
the lower extremity during pregnancy toxemia. 

Apparatus, Material and Method 

The apparatus used to determine venous pressure directly Avas essen- 
tially the same as that de.scribcd originally by iMoritz and A’on Tabora,® 
namely, a water manometer, a reservoir for saline solution connected 
to the manometer and to an intravenous needle by means of suitable 
rubber tubing and a Y-tubc (replaced by a 3-Avay glass stopcock). The 
glass manometer tube had a bore of 2 mm. and was mounted on a 
Avooden standard Avbich could be adjusted vertically by means of a 
sliding central panel. A meter stick Avith a spirit level attached cen- 
trally along one edge served as a leveling device. The intravenous 
needles AAmre 19-gauge, those used in the arm veins being V/o inches 
long, those for the femoral veins 2^2 inches. The apparatus Avas filled 
Avith a 1 per cent solution of sterile .sodium citrate in physiologic saline 
for all except the prolonged obseiwatiojis on ])otients undergoing opera- 
tions; for the latter a 3 lAor cent citrate solution aa'Rs used. 

Seven hundred fifty-seven determinations of venous pressure Avere 
made in 255 different subjects. Three hundred forty-five determina- 
tions Avere made in the antecubital vein and 412 in the femoral vein. 
Thirty of the subjects Avere normal controls, consisting of nurses and 
ambulatory patients from the g^mceological .service of the University 
of Minnesota Hospitals. One hundred fifty-eight .subjects Avere nor- 
mally pregnant AAmmen from the obstetrical services of the University 
of Minnesota Hospitals, the University of Virginia Hospital, and the 
Booth Memorial Hospital of St. Paul, observed during pregnancy 
and/or the puerperium in a total of 160 pregnancies. Prom the same 
sources there Avere 55 Avomen Avith some form of liAqAertensive toxemia 
of pregnancy observed in 57 different pregnancies. TAAmHe patients 
AAnth a Amriety of abdominopelvic tumors Avere from the gynecologic 
serAuce of the University of Minne.sota Hospitals. 

All determinations Avere made on recumbent (supine) subjects AAdio 
had rested in that position for at least ten minutes. In the arm the 
technique Avas essentially that advised by Lyons, Kennedy and Bur- 
AAmll.^- Eeadings Avere made to the nearest 0.5 cm. except in the case 
of the control subjects, Avhere readings AAmre made to the nearest milli- 
meter. If the column of fluid in the manometer fell unusually sloAvIy 
or if the level at AAfiiich it settled out AAms above the supposed Aipper 
limit of normal (i.e., 12 cm. of AAmter), possible sources of error in the 
technique or in the positioning of the extremity Avere searched for and 
corrected. 

In the loAver extremiiy, the technique Avas similar to that described 
by Perris and Wilkins.^® Occasionally the femoral arteiy aa^s entered 
accidentally; Avhen this occurred the needle Avas removed from the 
thigh and the blood Avhieh had rapidly extended Avell aboAm the level of 
the adapter Avas Avashed out. The needle then Avas reinserted someAA^hat 
more medially than at the first trial. At the conclusion of each deter- 
mination, digital pressure Avas maintained at the venipuncture site for 
one or tAvo minutes to prevent the formation of a liematoma. In the 
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Duv’mg a study of blood volume in pregnancy, Thomson, Hirsheimer, 
Gibson and Evaus^" determined directly arm venous pressures in 15 
noriiial pregnant ^volncn at various stages of gestation. Their range of 
values Avas 2.5 to 31.3 cm. of water. Thomson, Reid and Cohen have 
x-eporteci a series of arm venous jxrcssurc determinations in normal 
pregnant women, pregnant women with compensated and decompen- 
sated heart disease, and in women with toxemias of pregnancy. In 
twenty normal jiregnant women 65 antc-partum values and 29 post- 
partum values fell in the normal I’ange. They stated that the average 
venous pressui’c values were slightly higher in eax’ly pregnancy than in 
mid and late pregnancy and the puerperium. It was noted that 9 of 
15 obsei'vations made during the fii’st two weclxs of the puei’pexdum were 
higher than the coxTCsponding final ante-partum values. Venoxis pres- 
sure in 27 comjiensaled cardiac patients tliroughout pi’egnancy and the 
pxxerperium fell within normal limits, while 18 patients who developed 
cardiac failure during ])rcgnancy also exhibited arm pressures within 
the normal I’ange, except in one instance where there was massive edema. 
However, whore tire- and post-failure observations were made, the 
venous pressure was higlier -when there were signs of heart failure. In 
21 women vith toxemia of jiregnancy the venous pressure values did 
not exceed 14 cm. of water, which these workers considei’ed the extreme 
upper limit of normal, hut more of the toxemia values fell in the upper 
noxTual range than did values in the nontoxcmic pregnant gi’oup. 

Veal and Hussey’* have studied the venous eii'culation in the lower 
extrenxities during pregnancy by mca.suring venous pi’cssure dii’ectly in 
the popliteal vein while the patient was standing. These woi'kers have 
used an “exercise test” in an attempt to demonstrate that women with 
edema or varicosities have more severe venous obstimetion than those 
without such phenomena. It is their belief that ordinaxy measurements 
of femoral venous pressure fail to demonstinte this diffei'cnee, since the 
venous system may be adequate during x’cst and inadequate with activity. 

Hamilton and Thomson’s monograph** on the heart in pregnancy 
contains a reference to 7 observations of ante-partum femoral venous 
pressure which varied between 12.5 and 25.0 cm. of water. The other 
values mentioned in tliis work wei'e taken from the paper of Thomson, 
Reid and Colxen.’® In their monogi’aph on pre-eclamptic and eclamptic 
toxemia, Dextei- and Weiss*’ have noted that the arm venous pressure 
in 9 nomal pregnant women without edema, albuixiinuria, or hj’per- 
tension averaged 10.4 em., and in 18 patients Avith edema and various 
types of toxemia, the average was 10.1 em. of watei\ On the basis of 
these observations they concluded that variations in venous pressure 
were not related to degrees of edema, hypertension, or albuminuria, and 
that hydro.statie pressure in the capillaries played no essential part in 
the formation of the edema of pi’egnancj’'. 

In summary, 8 reports list values for arm venous pressures in preg- 
nancy which are in excess of 14 cm. of water, a value which is fi’e- 
quently spoken of in the general literature as being the extreme upper 
imit of noimal. The values in the otlier eight repoi’ts dealing with 
Pipssures fall into the so-called noimal I'ange. Of the five repoi’ts 
which include determinations made in patients Avith toxemia of preg- 
nancy all indicate that the arm venous pressure values may lie above 
noimal limits, although this specific conclusion was reached by only 
Avo ot the authors. ^ There are 7 reports on venous pressure in the loAA^er 
X remity and all indicate that the values are elevated aboAm normal 
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Table I. Means, Standabi) Deviations and Standabd Ei:i:oi:s of Means foi: 
Antecubital and Femobae Venous Pbessube at Vabious Stacks of Xobmal 

AND Toxemic Pbecnancy 


WEEKS of 
GESTATION 
OB DAYS 
POST PABTl’M 


antecubital venous rilF-SSUBE, 
CM. AA'ATEB 

FEMOBAL ATINOUS PBESSUBE, 
CM. AVATEP. 

NUMBEB 

OF 

VALUES 

IN 

SAMPLE 

MEAN 

stand- 

abd 

DEVIA- 

TION 

STAND- 

ABD 

EBBOB 

OF 

MEAN 

NUMBEB 

OF 

A’ALUES 

IN 

SAMPLE 

MEAN 

STAND- 

APJ) 

DEATA- 

TION 

STAND- 

AFJ) 

EBBOB 

OF 

MEAN 


yl. Normal jircfinancy 


5 - 12 

7 

7.85 

1.93 

1.02 

7 

9.14 

3.54 

1.45 

13- IG 

7 

8.07 

3.5G 

1.4G 

7 

14.00 

7.G9 

3.14 

17-20 

0 

7.G0 


l.GO 

5 

14. GO 

3.78 

1.89 

21 -2-1 

11 

8.95 

2.31 


15 

17.83 

3.28 

O.SS 

2.5 - 28 

4 

10.75 

2.87 

■nn 

G 

21.00 

2.57 

1.15 

29 - 32 

10 

7.15 

2.27 


12 

OO Of) 

2.7G 

0.83 

33 - 3G 

19 

G.97 

1.G4 

0.39 

27 

21.33 

4.09 

O.SO 

37 - 38 

9 

7.11 

2.85 

1.01 

18 

22.94 

3.89 

0.94 

39 - 40-1 

42 

7.G4 

2 52 

0.39 

50 

24.37 

4.G1 

0.G5 

5 - 40-!- (all ap.) 

114 

7.72 

2.45 

0.23 





1 - 2 

IG 

8.91 

2.G9 

0.G9 

2G 

10.08 

1.81 

0.3G 

3-4 

IG 

7.94 

1.97 

0.51 

21 

9.G4 

2.53 

0.57 

5 - 9 

21 

7.59 

2.19 

0.49 


9.04 

2.43 

0.48 

10 - 20 

G 

7.42 

2.14 

n.9G 


10.00 

3.86 

1.73 

3 - 20 

43 

7.70 

2.03 

0.31 


■OKKl 

2.G0 

0.35 

1 - 20 (all pp.) 

59 

8.03 

2.2G 

0.29 


9.G1 

2.37 

0.27 


B. Toxemic ineynancy 


5 - 12 

2 

9.75 



O 

13.50 



13 - 16 

1 

5.50 



1 

8.00 



17-20 

o 

G.75 



2 

11.00 



21 - 24 

2 

9.50 



o 

14.25 



25-28 

.3 

9.33 

2.27 

l.Gl 

3 

21.33 

3.57 

2.53 

29 - 32 

9 

8.11 

3.63 

1.2.8 

8 

18.88 

3.0G 

1.1 G 

33 - 36 

9 

9.44 

3.44 

3.22 

11 

20.SG 

5.07 

1.60 

37-38 

20 

G.88 

2.18 

0.50 

21 

23.07 

3.22 

0.72 

39 - 40-f 

24 

8.75 

3.91 

0.82 

27 

09 99 

4.8G 

0.95 

5 - 40-1 

72 

8.21 

3.29 

0.39 





1-2 

9 

12.39 

4.01 

1.42 

10 

13.05 

4.38 

1.46 

3 - 20 

17 

8.59 

3.55 

0.89 

23 

9.22 

2.59 

0.55 


pregnancy (Tables I and II, H, Pigs. 2 and 3). 'While the mean pres- 
sure prior to the thirteenth week of pregnancy fell just below the con- 
trol mean minus three standard eri'ors, the means for all the subsequent 
gestational periods were clearly above the average for the controls. 
However, the numbers of individual measurements from thirteen to 
twenty weeks Avere small and their A^ariations relatwely gi’eat, AAnth the 
result that a statistically significant difference hetAA'^een pregnant and 
nonpregnant femoral vein pressures Avas not demonstrated prior to 
tAventy-one Aveeks (Table II, H). In the thirty-ninth and fortieth (or 
more) AA'^eeks of pregnancy, the mean femoral Amnons pressure Avas 
24.37 ± 0.65 cm. of AA'ater (17.9' ± 0.47 mm. Hg). It fell abimptly fol- 
loAAung delivery, so that the mean A^alue during the first forty-eight 
hours post partum AA'^as 10.08 + 0.36 cm. of AA'ater, i.e., essentially that 
of the nonpregnant controls. The tAvo subsequent post-partum gi’oups, 
three to four and fiA^e to nine days, shoAved average pressures AA'hich 
Avere significantly loAver than the conti'ols (see Table II, H) while tlie 
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prolonged observations on patients nudergoing abdominal operations 
the needle M'as briefly flushed with solution from the reservoir at inter- 
vals of three to four ininutcs in order to prevent clotting of blood in 
the rclativclv small lumen, idanometer readings were recorded at 
intervals of one-half to five or ten minutes, depending upon the rapid- 
ity of the observed changes in venous pressure. 

The statistieal expre.ssioiis were computed by the usual formulae, as 
given by Treloar.^^ 'When the jirobability of a difference between 
means being the result of an error of random sampling was open to 
question because of smallness of the sample (less than 30), the prob- 
ability factor (P) was recalculated by Fisher small sample formula 
and table of “f' values. 

Eesults 

1. Normal Conirols.—ln 30 normal females, ranging in age from 13 
to 4S years, the moan value for antecubital venous pressure in the supine 
posture was 7.88 cm. of water and for femoral venous pressure was 

11.43 cm. of water. The respective standard deviations were 1.64 and 

3.43 and the standard errors of the means were 0.31 and 0.64. The 
coefficient of variation was somewhat smaller for the arm pressure 
values, being 21 per cent, as compared with a coefficient of variation 
of 30 per cent for the femoral pressure measurements. The difference 
of 3.55 cm. of water between the mean values for antecubital and 
femoral venous pressure is statistically significant, since this difference 
is more than five times as great as its standard error (Table II, A). 

2. Normally Pregnant Sahjccis . — In 158 normally pregnant or post- 
partum women observed in 160 pregnancies, 400 determinations of 
venous pressure were made, 261 of them ante partum and 139 post 
partum. The mean antecubital venous pressure in 114 ante-partum 
determinations was 7.72 ± 0.23 cm. of water and in 59 post-partum 
determinations was 8.03 ± 0.29 cm. of water. The difference between 
these two values is not statistically significant, as may be seen from the 
values for k and P in Table TI, E. Nor do these mean pressures vary 
significantly from the normal control figure of 7.88 + 0.31 cm. of water 
(Table II, B and P). 

Because of the rising femoral venous pressure throughout the period 
of gestation, it was necessary in the interests of comparison to divide 
the arm and femoral pressure determinations into a number of small 
gi'oups, as has been done in Table I. It will be noted that the ante- 
partum period has been divided into nine portions and the post-partum 
period into four. 

"While there are minor fluctuations in the mean values for ante- 
cubital venous pressure determined at various times ante partum and 
post partum, the range being 6.97 + 0.39 to 10.75 ± 1,66 cm. of water, 
none of the group means is significantly different from the normal con- 
trol value (see Table II, B) for nonpregnant individuals. Although 

ere were a number of rather high individual values for antecubital 
pressure immediately post partum, it is not possible to demonstrate a 
significant post-partum elevation when the grouping of values is broad- 
ened to forty-eight-hour post-partum periods, as has been done in 
tables I and II, B, and in Fig. 1. 

The mean values for femoral venous pressure in the various gesta- 
tional groups slioAv a more or less constant upward trend throughoiit 
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mean of the few remaining’ post-partum determinations (ten to twenty 
davs) fell within the range of the control mean (11.43 ± 0.64 cm. lioO). 
It may be noted in Table IT, J, that the mean of all the post-partum 
femoral pres-sures in the normally pregnant subjects, as welt as the 
mean of the valne.s from the third to the twentieth day, was significantly 
le.ss than that for the control group. The post-partum values were, 
respectively, 9.61 ± 0.27 and 9.3S ± 0.35 cm. of water. 

3. PrcrimnU Pciiicnis WHh To.rcmia.— Although it wotild be desirable 
to group these individuals according' to the clinical variety of toxemia 
(i.e., low reserve kidney, pre-eclampsia, arteriolosclerotic toxemia), there 
were insufficient numbers of individuals in eaeh category for separate 
statistical treatment. Furthermore, inspection of the data showed a 
similar range of values in each toxemic group, so that it seems reason- 
able to consider these pressures collectively. Since toxemia of preg- 
nancy does not commonly make its appearance in the first half of gesta- 



Fig. 1. — Showing tlie average cour.«e of antecuhital venous pressure throughout 
normal and toxemic pregnancy and the immediate puerperium. The heavy centrai 
line is drawn through the mean values for normal pregnancy (see Tabie I) and the 
three zones on each side of tlic mean represent areas covered by the mean ± 1, 2 
and 3 standard errors. The superimposed circles indicate mean values for toxemic 
pregnancies. At the left is shown the range of the mean value for nonpregnant con- 
trols. 


tion, it was difficult, obviously, to collect sufficient numbers of pressui’e 
detei’m illations in the early months to allow statistical analysis of the 
data. It uall be noted in Table I that standai-d deviations for the tox- 
emia patients were not computed prior to the twenty-fifth week of 
pregnancy and that the post-partum period was divided into only two 
instead of four groups. In 55 women with some form of hypertensive 
toxemia of pregnancy, 208 determinations of venous pressure were made, 
149 of them ante partum and 59 post partum. Two patients were ob- 
served in two successive pregnancies. Fig. 1 demonstrates that the 
mean values for antecubital venous pressure in the toxemic individuals 
fell for the most part witliin the range of normally pregnant mean plus 
(31 minus three standard errors of the mean. The two exceptions were 

(1) the mean of the values from thirtj^-three to thirty-six weeks and 

(2) that of the first forty-eight-hour post-partum period. However, 
the statistical significance of these differences is open to question when 
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Fijj. 2. — Showitijj ttio avcnifjo course of fcmornl venous pressure throughout nor- 
mal anti toxemic progntincy anti the Immediate puerjterium. See legend of Fig. 1 for 
(letail.s. 
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p-ig 3 — Showing the average course of antecubital and femoral venous pressure 
throughout normal pregnancy and the immediate puerperium based on 173 antecuou 
and 227 femoral determinations in 160 pregnancies. The lower straight dotted line 
renresents the upper limit of normal variation for antecubital venous pre^ure an 
the upAr broken line the same for femoral venous pressure (i.e., control mean + 3 
S. D.). 
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was delivered, and at h tlic placental extraction was completed, (Sec text for ae- 
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tested l)y the usual foviuulas or even by Fisher’s small sample method 
(sec Table II, D). 'When the mean of the antc-pavtum toxemia arm 
pressures is compared with that of the ante-partum arm pi’essures in 
the normally pregnant vomcn the difference is not significant (Table 
II, D, last line), iW is it when the toxemia mean is compared until that 
of the nonpregnant controls (Table II, C). There is a difference of 
qiiesfionable signifieance between tlic toxemia arm pressui’c in the 
thirty -nine- to forty-week group and the one- to tivo-day post-partum 
group (Table II, G). 

In Fig. 2 it may be observed that the mean values for femoral venous 
pressure fell witiiin the normally pregnant range of means with the 
exception of the gi’oup for twenty-nine to thirty-two weeks and that for 
the firet two days post partum. But in the latter instance the actual 
difference in means was not statistically significant and in the fonner 
it was only questionably so (Table II, I). While graphically (Fig. 2) 
the mean femoral pre.ssure for toxemic women twenty-one to twenty- 
four weeks pregnant also falls .iust below the limit of normally preg- 
nant mean minus three standard errors, little importance can be at- 
tached to this occurrence since the mean was deidved from only two 
oliservations, one of wliich fell within the normally pregnant range and 
the other of which was somewhat below it. 


4. Changes in Femoral Venous Pressure During Parturition. — Deter- 
minations of femoral venous pressure were made continuously, values 
being recorded every one-half, one, two, five, or ten minutes, during the 
performance of cesarean section. The coui'se of the venous pressure in 
five such experiments is illustrated graphically in Figs. 4 and 5. 

Detailed examination of the protocols for these expeimnents reveals 
that femoral venous pressure is exceedingly labile and fluctuates ■within 
a wide range during tlie course of an abdominal operation, particularly 
when the latter is pei'fonned under local anesthesia, as these were. 
While the use of local anesthesia is obviously advantageous for cesarean 
section operations, it added somewhat to the difficulties encountered in 
making continuous obseiwatioais of venous pressure. In a number of 
experiments not reported here the results were invalidated by the fact 
that movements of the patients’ lower extremities dislodged the needles 
from the venous lumina. 

The momentary elevations of femoral venous pressure noted in Figs. 
4 and 5 occurred for the most part during the early portions of the 
operations and appeared to be associated -wath such maternal factors as 
general muscular rigidity, holding of the breath, straining, talking, and 
erjnng. Certain manipulations on the part of the operator also pro- 
duced transient rises in venous pressure, for example, palpating the 
exposed gi-avid uterus and attempting to rotate it within the abdominal 
y, retracting the abdominal walls to expose the uterine append- 
‘ oe.s, and exerting pressure over the site of the venipuncture (covered by 
noPit'^ drapes) l^y inadvertently dropping a hand or instniment at that 
TiTPm the course of an oophorectomy in a patient twenty Aveeks 

•+! noted that the manipulations asso- 

cisinn . ^ delivery of a large tumor mass thi'ough the abdominal in- 
n femoral venous pressure to more than 60 cm. of water from 

a pievious level of about 22 cm. 

these operations was there any appreciable change in 
onenpri pressure at the time the general peritoneal caAdty was 

tins Avas true not only in the five experiments reported here, 
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limn the smlccnhilal and llmt, willi one exception the aniccuhilal pres- 
sures Avere Avilhin tlic noniml range. Fnrtlicrnioro, all but one of the 
initial i'cmoral i-eading.s nm.A' be .said to he “clcvutcd” on Uic ba.sis of 
the fact lhal they lie aboA’e the range of the control moan ± 3 S. E., i.e., 
11.52 to 13.34 cm. of water; and likcAvisc they nvo aboA’c the range of the 
mean A-aInc for SO determinations in normal post-partnm individuals, 
S.SO to ,10.42 cm. of AA'ater. Hoavca’ci*, if one wishes to .iudge the iiomalcy 
of a single determination by Avhether or not it falls AA'ithin the range of 
control mean + 3 standard dcA'iat.ions, tlien only live of the femoral pres- 
sure readings in the.se tumor patient. s fall aboAm the possible limit for 
controls (21.73 cm. of AA'ater), AA'bercas eight of them fall above the same 
limit for the normal post-partum A-alnes (16.73 cm. of AA'ater). 

It. is difficult, of course, to eomiAare these findings directI}' AA'ith the 
results of venous pro.ssurc measurements in pregnant subjects because 


Table 111. Antccubitat. .\sn Femouai. Venous Pr.Essnr.E.s Befobe aa-d Amn 
Ornc.-ATiox ix Patiexts With Gvxecoi.ogtc Tumobs 


CASE 

,\rri; 

YKAKS 

IT.E- 

OPEEA- 

rn'E 

BAY 

ro.sT- 

OPEEA- 

'pn-E 

DAY 

AXTE- 

ccniTAr. 

A'EXOU.S 
PEERSUEE 
C.Af. AVATEE 

EEMOEAI. 
A'EXOUS 
PltERRUEE 
r.M. AYATEE 

TYPE AX» SIZE 

OP TUMOn 

.1 

4S 

1 


8.5 

IS.O 

Fibroma ovarii 15 x 12 x 





7.5 

10.5 

10 cm. 

o 

71 

4 


4.5 

8.5 

P.«cti(lomucinous cystacle- 




10 

r»,5 

•i.O 

noma ovarii 20 x 22 x 







17 cm. 

■t 

44 

.^.(50 


0.5 

o 

o 

Cl 

Myoma uteri 12 x 11 x 9 







cm. 

4 

4S 

n 1 

«i 1 


2.0 

23.5 

Myomuta. utml 22 x 22 x 

1 

1 


■■ 

11.0 

o.n 

IG cm. 

5 

•2(1 ! 

5 


7.5 

11.5 

Myomata uteri 12 x 10 x 9 


j 



5.5 

5.0 

cm. 

(i 

20 

1 

■■ 

7.5 

17.0 

Serous cystonia ovarii and 





7.5 

13.5 

prefjnancy, 1C -weeks. 





' 3.0 

10.5 

(^'St 32 X 24 X 12 cm. 

7 

20 

0 


5.0 

25.0 

Parovarian cyst 25 x 20 x 



1 

11 

G.5 

7.5 

11 cm. 

s 

50 



25.5 

29.5 

Adenocarcinoma corpus 







uteri; marked obesity 

0 

20 

1 


12.0 

26.0 

Pseudomucinous cystade- 




12 

10.0 

19.0 

noma ovarii and preg- 







nancy, 22 weeks. Cyst 







20 X 14 X 10 cm. 

1£) 

(58 

9 


9.5 

15.5 

Carcinoma 1. Fallopian 







tube 13 X 10 X 9 cm. 

11 

52 

1 


S.5 

15.0 : 

Serous cystadenoma ovarii, 





8.5 

9.5 

20 X 17 X 15 cm. 

19 

44 

mm 


12.0 

31.0 

Pseudomucinous cystadw 





10.0 

13.0 

noma ovarii 27 x 24 x -0 




■■ 



cm. 
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l)ut also in several others in which complete sets of determinations were 
not obtained bccanse of disruptions in the manometer-vein communica- 
tions later in the ])rocednrcs. In the five eomplote cesarean section 
experiments the observed changes in femoral venous pressure associated 
with opening the uterus, rupturing the fetal membranes, extracting the 
infant, and extracting the placenta were cpiitc variable. The only uni- 
form observation was the lack of appreciable diminution in pressure at 
the moment of delivery of the placenta. It is difficult to say whether or 
not any major shift in pressure occurred at the time of placental sepa- 
ration from the uterine wall. In the first place, the precise moment at 
which separation occurred could not 1)0 determined, and second, the time 
between removal of the infant and delivery of the completely or par- 
tially separated placenta was so .shoi’t that pressure changes attributable 
to extraction of the fetus undoubtedly masked any additional changes 
resulting from obliteration of the placental circulation. In the first 
observation (solid line. Fig. 4) it will be noted that a drop in pressure 
of 10.5 cm. occui'red in the space of thirty seconds during the incision 
of the uterine wall and rupture of the fetal membranes; then an iden- 
tical additional drop occurred during the removal of the infant, the 
manometer meniscus reaching a low point of 18.5 cm. of water at that 
time. A momentary rise of T.5 cm. during the clamping of the cord may 
be attributed to the fact that the infant was resting to some extent on 
the mother’s aljdomen during this maneuver. When the child was re- 
moved the manometer reading fell again to 21.0 cm. of water and did 
not vaiy appreciably during the subsequent removal of the placenta. 
In the second experiment (lower Imoken line, Fig. 4) there was a more 
or less gi'adual drop in pressvu’e over a period of five minutes from the 
time the uterine incision was begun until the umbilical cord was clamped, 
but the entire fall amounted to only 9.0 cm. of water. An additional 
drop of 1.5 cm. occui’red vdth extraction of the placenta. A third ob- 
seiwation (solid line. Fig. 5) showed a femoral pressure drop of 14 cm. 
of water during the opening of the uterus and delivery of the fetus, the 
major pai-t of it appearing in connection irith the latter process. De- 
livery of the placenta a minute later was not accompanied by any fur- 
ther diminution in pressure. In the fourth case (dotted line. Fig. 5), 
there was a drop in pressure of only 4.5 to 5 cm. in the four minutes 
lequired for incising the uterus and remoring the infant, no further 
drop with delivery of the placenta, but an additional slow decrease of 
0 to 6 cm. during the ensuing seventy-five minutes under general anes- 
tuesia. _ And the fifth ease (upper dotted line. Fig. 4) exliibited no 
appreciable pressure change mth removal of either fetus or placenta, 
aitiiough subsequently it fell gradually to a point considerably below 
or,!, level just prior to delivery of the infant. In this particular 

peration the femoral venous pressure at the end of the procedure Avas 
» mwer than it had been in the resting state at the beginning 

tlio Yffiile in^ the other four cesarean section obsei’Amtions 

live! ^ betAveen initial and final pressure readings Avere, respec- 

^^^ely, 13, 5, 7, and 14 cm. of Avater. 

Fre.s.sure_ in the Presence of Gynecologic Tumors.— In 
tumr!! §'^^j^®<^ologic patients AAdth uterine, ovarian, paroAmrian, and tubal 
Upi .'"^ridng size, both antecubital and femoral Amnous pressure 

linr, made preoperatively and postoperative^. Inspec- 

thVt - u \alnes (Table III) for venous pressure rcA'eals 

all instances preoperatively the femoral pressure AA’as higher 



584 


AjfKRrcAX .rotrnxAr. or onSTr/riucs .vxn cynkcology 


cm.) VpiQu ihc fenior.'il pressure roadhifrs for Cases 5 and 7 are coin- 
j)rHod nni)) normally pi'efrnant moans foi’ llic probable felal aije rallier 
than tlic affc by mensti'iial liislory they slill ai’c lowei’ than the limiis 
of normal mean ± 2 S. E. 

Discussion 

The avorairo values foi' venous pressure oblaincd in ihc normal coii- 
li’ol siibjeels Fall well within the ran.uc of "normar’ previously re- 
imi’led. The determinations on this irrouj) of 30 nonpreg’nant women 
were made not, so mueh with the juirpose of once airain defining’ normal 
limits of venous pressure as will) a view to demonstrating the adequacy 
of the particular Tuefhod cmjdoyed in this study. It should be noted 
that, while on the average venous pressure was about 3. ,5 ein. higher in 
(he femoral than in the anleeubital vein, this leg-arm relationship was 
not invariable in individual instances. If the pj’cssin’c gradient in the 
venous .sy.slem wbieb Burton-Opilz-*'’- described in (be dog exists in the 
human being, then one might ext)eet that pressure in the femoral vein 
always u-ould bo somewhat above that in an ann vein of the same snb- 
jeet. In fact, iireintire and Turne>“*' concluded that venous pressure 
in foot veins of a supine subject invariably was higher than that in the 
hand veins, since the foot wa.s farther from the heart and thus a higher 
pressure was requir’cd to maintain the gradient of circulation. While 
this concept was borne out by the statistically significant difference be- 
tween femoral and anleeubital mean values in the present control series, 
it would appear that certain uncontrollable or perhaps technical factom 
occasionally enter into the determinations in individual cases so that 
the expected I’clationshij) sometimes is di.sturbed. 

Although Thomson, Reid and Cohen,^* as well as Landt and Ben- 
jamin,*'' have suggested that venous pi'o.ssure in the arm is higher in the 
eai’ly months of pregnancy than in the latter months, such a trend is 
not confirmed by this study, unless one chooses to say, for example, that 
a mean value of 7,72 cm. of water (at term) is significantly lower than 
7.85 or even 8.07 em. of water (means for five to twelve and thirteen to 
sixteen weeks). In any event, it may be definitely stated that arm 
venous pressure in normal preg 2 iancy, despite its minor fluctuations, 2 S 
at all times well within the normal limits for nonpregnant pei’sons. 
Statements to the contraiy in the literature would seem to be based 
upon inaccux’ate and insufficient numbers of obseiwations as well as 
untenable concepts of the upper limits for normal values. 

The observations of femoral venous pressure in nox’mal pregnancy 
substantiate the statements of previous investigators, notablj^ Bunge 
and Burwell, Strayhorn and others.^ There would seem to be no doubt 
that venous pressure in the lower extremities begins to rise above its 
usual levels by the beginning of the second trimester and continues to 
increase throughout the remainder of pregnancy, the rate of increase 
being most marked betAveen the tAventieth and thirtieth weeks of gesta- 
tion. The upAvard progression of pressure is not constant in all indi- 
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of differences in size and shape in the tumor masses, as well as differ- 
ences in weight and location. But in general, it may be said that many 
of these gynecologic tumors were a.s.soeiatcd with elevations of femoral 
venous pressure entirely comjiarahle in magnitude to those seen in the 
latter months of pregnancy. The sizes of the various tumors which were 
removed surgically are noted in Table III as three-dimensional meas- 
urements in centimeters. From these figures it may he seen that the 
largest masses were not always found in the persons udth the highest 
venous pressure levels in the lower extremities. In Case 2, for exam- 
ple, a very large pseudomucinous cystadenoma of the right ovary in a 
thin eldeiiy woman was associated Avith a femoral venous pressure of 
only 8.5 cm. of water, while in Case 8 a moderate enlargement of the 
uterus carried with it. a rather tremendous elevation of femoral venous 
pressure. But the latter appai'ently cannot be attributed to the uterine 
mass, since the anteeubital venous pre.ssure in this instance also was 
much above normal levels despite complete lack of other evidences of 
cardiac decompensation. It is possible that the extreme obesity of the 
patient Avas a factor in the disturbance of venous pressure. Finally, it 
may be pointed out that an appreciable loAvering of femoral venous 
pressure occurred in all of these individuals after removal of the tumors. 

6. The Effect of Intrantenne Feted Death on Venous Pressure in the 
Loiver Extremities . — In eight subjects determinations of both ante- 
cubital and femoral venous pressure Avere made after intrauterine death 
of tJie fetus. In most instances, of course, it Avas impossible to deter- 
mine Avith any degree of accuracy the exact date of fetal death, so that 
difficulties arose in attempting to define the duration of gestation in the 
vai’ious cases. Table IV gives the venous pressures, fetal Aveights, aver- 


Table IV. Antecubitai, and Femoral Venous Pressures in Pregnant Women 

With Dead Fetuses 


CASE 


AVEEKS 

PREGNANT 

BY 

HISTORY 

PROBABLE 

DURATION 
ON BASES 

OF FETAL 

WEIGHT 

WEEKS 

ANTE- 

CUBITAL 

ATENOUS 

PRESSURE 
CM. AVATER 

FEMORAL 

VENOUS 
PRESSURE 
CM. AVATER 

FETAL 

BIRTH 

AVEIGHT 

GRAMS 

AVERAGE 

expected 

BIRTH 

AVEIGHT BY 
HISTORY* 
GRAMS 

18 

17 

8.0 

9.5 

180 

198 

20 

21 

12.0 

18.0 

350 

316 

28 

2SA 

8.0 

21.0 

1,090 

1,045 

29 

28 

7.0 

21.0 

1,070 

1,174 

30 

27 

13.0 

13.5 

870 

1,323 

37 

. 331 

C.O 

20.5 

1,920 

2,690 

39 

35i 

11.0 

11.5 

2,370 

3,150 

40 

40+ 

5.0 

17.5 

3,605 

3,405 


•Data computed bv A. 


V ?sures of G. L. Streeter, Contributions to 

yoiogj, ^ol. XI, Carnegie Institution of AA'^ashington, Pub. No. 274, 1920, Table I. 


a|,e expected fetal Aveights for the apparent menstrual ages, and prob- 
tm “^^]:^tions of fetal lives on the basis of Imown birth AAmights. Only 
mee ot the femoral venous pressure Amlues fall beloAv the normally 
W pressure minus 3 S. E. as iUustrated in Fig. 2, namely, 

hovonrwi pressures in Cases 5 and 7 also are 

(noom, :• normally pregnant mean ± 2 standard deviations 

not 95 per cent of the variability), but this is 

nm-mnl ^ of tlie 

I mean value at term, less tivice its standard dcAuation, is 15.2 
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lack of rise in arterial blood ])rossure at the time of occlusion of the 
s'lmnt-lilco circulatory niccluuiism in the i>lneentn. In view of the blood 
jircssuro chanjrcs observed a ft or closure of arlcriovejious fistulas (Reid 
and iilcGuirc'" ), one mit^lit cxi)ec( such a finding post parlum in at least 
some instances. 

Despite tJie "cncral .‘iftractiveness of Burwcll's aj'teriovcnous shunt 
e.xidanation for the alterations in the circulation of pregnant women, 
tlic present investigation does not supj>oi't the notion that the rise in 
venous pressure of the lower extremities is to any g)-cat extent the re.sult 
of the peculiar placental circulation. In the first ifiaee, elevations of 
femoral venous ])rcssure entirely com])ai’able with those in pregnancy 
arc soon in association with gynecologic tuinoi-s. Second, the observa- 
tions made duriiig cesarean sections, altliough by no means conclusive, 
certainly would indicate tliat the jiroscncc of the fetal mass in utero 
was the major factor in maintaining venous prc.ssurc at abnoi'mal 
levels. Third, observations on patients with dead fetuses in utero sug- 
ge.st that cessation of the jjlaecntal circulation may not be followed by 
a demonstrable diminution in venous pressure in the femoral vein. This 
latter evidence is, of course, ojicn to serious (picstion .siiice one cannot 
be certain that fetal death necessarily imi>lie.s occlusion of the inter- 
villous circulation. 

Regardless of the precise cause of the elevation in venous pressure, 
some consideration must bo given to the possible effects of such a dis- 
turbance. Is the rise in femoral venous pressure late in pregnancy of 
sufficient magnitude to cliange capillary pressure and influence the 
movement of fluid tlirongh tlic capillajy ivalls ij7 a manner conforming 
to the Starling"'- hyi)o1hcsis? In the light of the observations of Kroghj 
Landis and Tuiaier,'"* as well as tho.se of Ijandis and Gibbon,"'* one must 
conclude that a venous pressure of 21 cm. of water (mean femoral 
venous pressure at term) is sufficient to filler fluid into the tissues. 
Ivrogh and others,"" for exam]>le, noted that the rate of filtration was 
directly proportional to the increase in venous pre.ssure above an aver- 
age venous pressure of 17 cm. of walei', wliile Landis ajid Gibboir* 
found this to be true above an avei’age pressure of 12 cm, of water. 
However, at venous pressures in the neigbborliood of 20 to 25 cm. of 
water the actual quantity of fluid filtered per minute is not particularly 
great, and it seems unlikely that this increase in filtration would over- 
burden the mechanisms for the removal of tissue fluid. Furthermore, 
in the presence of continued venous congestion, some force, presumably 
tissue pressure, dimijiisljes the power of a given venous pressure to 
filter fluid from the blood into the tissue spaces. For example, in the 
experiments of Landis and Gibbon,"" Avhen the filtered fluid amounted 
to 1.0 c.c. per 100 e.c. of arm, filtration was decreased approximately 
0.033 c.c. per minute per 100 c.c. of arm, a cliange wliicb corresponded 
to the effect of lowering venous pressure by 10 cm. of water. The ac- 
cumulation of 1.5 c.c. of fluid per 100 c.c. of tissue resulted in the rapid 
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viduals oil bed rest ; mfiiiy of IIigsg slioiv minor dcci’casGS in fomoral 
vGiious pressure after some days or weeks in bed, despite advancing 
pregnancy, Imt average figures demonstrate a continuous upwai'd trend. 
It is likely that, tbe aiiparent slight, drop in tlie mean value between 
tlurty-threc and thirty-six weeks may be ex]ilained on the basis of the 
relatively small number of observations in the preceding group, tend- 
ing to make its mean somewhat too high. It .should be noted, however, 
that while the mean femoral vein pressure in the last two weeks of 
pregnancy was more than double that of the nonpregmant control sub- 
;)eets, it ivas less than 3 cm. above the limit of control mean plus three 
standard deviations. In other words, altbongh individual rises in 
femoral venous prc.ssure are striking and unmi.stakable, and although 
the mean values early and late in pregnancy are clearly far apart, still 
the average value at term cannot be looked upon as enormously elevated 
by comparison Avith the possible range of normal A'ariation in this 
measurement. 

Granted that there is a real elevation of venous pressure beloAv the 
level of the pregnant uteins, two riuestions present themselves for argu- 
ment. First, Avhat is the reason for the abnormal pressure, and second, 
is the pressure of sufficient magnitude to cause disturbances in the nor- 
mal circulatory mechanism? Burwell and his co-Avorkers^'^ have pointed 
out that the pressure exerted by the blood in any vein is dependent 
partly on the resistance to its outfloAV and partly on the amount and 
the pressure of the blood floAving in. They admit that their observa- 
tions of venous pressure in patients Avith pelvic tumors strongly sug- 
gest that an important factor in the I’ise of venous pressure is inter- 
ference Avith venous IIoav by the pressure of the enlarging uterus. But 
at the same time they apparently feel that the factor of increased floAV 
into the A^eins draining the uterus (Runge) may be equally’' operative 
ui producing elevations of venous pressure. Their evidence in faA’or of 
the latter concept is tAvo-fold: (1) observations in pregnant bitches 
shoAving that femoral venous pressure fell Avhen the gravid uterus Avas 
lifted from the abdomen so that it no longer pressed upon the great 
veins, but that even then the pressure ustially’^ remained above the pres- 
sure in the jugular vein; (2) Spanner’s"'’ anatomic description of the 
vascular system of the placenta, indicating that arteries connect Avith 
veins through large vascular spaces and Avithont the intei-position of 
arterioles or ca.pillaries, a structure, tlien, similar in many respects to 
a simple arteriovenous shunt. It should be mentioned here that Stieve®'’ 
has taken exception to that portion of Spanner’s Avork dealing AAUtli tiie 
return venous Aoav from the placenta, although there is no evidence 
Giat the description of the manner in Avliich terminal arteries empty 
into intervillous spaces is incorrect. 

While the arteriovenous shunt circulatory changes may quite ade- 
quately explain the vast majority of the phenomena obserAmd during 
Pregnancyq there is as yet no adequate explanation for the apparent 
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lliis regard that cdoni:i apiieai'iiig in 'vvarni weather is nndoiibtcdly in 
part due to the aeeeleraled aceninnlation of tissue fluid because of the 
increase in tenpieratnre of the part, involved. Tliis effect, of tempera- 
ture on rates of filtration was clearly shown in the experiments of 
Landis and Gibbon, where, for example, the rale of filtration at 44° C. 
wa.s twice as great as that at 14° C. 

The recent woi'k ol Linton and others'*” on the effect, of venous occlu- 
sion on arterial inflow to an extremity raises the question of Avhethev 
blood flow in the lower ext remit ies of ]U'Ognant women may be appre- 
ciably increased because of venous congestion. The congestion in preg- 
nancy, of course, is not intermittent, as it is when employed thera- 
peutically. Abramson, Flachs and Fierst,'** however, liave reported 
that they could demonstrate no significant change from the nonnal in 
blood flow in the legs of jiregnant women, although some of their sub- 
.icets seem to show a trend toward an increased flow during the la.st 
lunar month of gestation. 

Tlie data for the toxemia jialienls in the pre.sent study refute state- 
ments in the literature to the effect that antccubital venous pressure is 
elevated in toxemia of pregnancy. As has already been pointed out by 
Thomson, Eeid and Cohen, *'* the level of the venous pres.sure in toxemia 
in no way correlates with the severity of the disease, the degree of edema 
or the lioight of the arterial blood pressui'e. This result one might have 
anticipated in view of the many previous re]')oi'ts on the absence of cor- 
relation between arterial and venous blood pressures.^'’ ■*-■*■* 

The statistically significant difference between tbe mefin femoral ve- 
nous pressure post partum and the mean for the nonnal control .sub.'jeets 
requires some comment. At least Iavo ])os.sible explanations for this 
observation have suggested themselves. The first is that these subjects 
Avere on continuous and absolute bed rest. It is conceivable that pro- 
longed assumption of the supine posture tends to bring the femoral 
venous pressure to a level somewhat below the aA-erage for persons Avho 
baAm only a fcAv minutes previously abandoned the upright position, 
AAdtb its knoAvn increments in Amnous pressure in the loAver extremities. 
Second, certain obseiwations not reported here point to the fact that the 
slight sagging of the bed at the site of the buttoclvS may be a factor 
in depressing venous pressure 2 to 3 cm. of AA^ater in the femoral vein. 
On theoretical grounds, it AAmuld seem that a loAvering of this part of 
the body Avould tend to raise femoral A'^enous pressure Avhen the ma- 
nometer is kept at the same level as that used for the arm determination. 
HoAAmAmr, it Avas repeatedly obseiwed that femoral venous pressure in sub- 
jects lying on a fiinn, perfectly horizontal examining table Avas someAvhat 
liigher than that in persons lying in bed. In an attempt to discover 
the effect of loAvering the general region of the buttocks, subjects AA^ere 
placed on a delivery table Avitli a depressable foot section. Supporting 
the feet and legs distal to the table, and the head and chest on the 
Stationary portion, it Avas possible to lower the peMc region beloAV the 
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removal of fluid even with a venous pressure of 20 eiu. of water. Addi- 
tional evidence tluU. venous ])ressures of 20 to 25 cm. of water aie not 
particularly effective flltcrinp; i)re.ssurcs is l)rought out in the study of 
Landis, Jonas, Angcvinc and Erl),-'=' where fdtration Avas measured in- 
directly by detennining cell A’olume, hemoglobin and erythrocyte counts. 
While loss of fluid from the blood Avas conspicuous at A^enous pressures 
of 40 to 80 mm. of Hg, it could barely be detected at a venous pressure 
of 20 nun. Hg (27 cm. of AA^ater). 

Available data from direct measurements seem to shoAV that tissue 
pressure is not ahvays significantly elevated b.y prolonged A^enous con- 
gestion and that even in edema the values are not nearly as high as 
Avould be expected (Burch and Sodeman-’’®). But it should be remem- 
bered that these data refer only to sidieutaneous and inti’acutaneous 
pressures. Wells, Youmans and Miller,®' on the other hand, have meas- 
ured tissue pressure in muscle as avcII as in the superficial tissues ; their 
interest centered mainly on the leg because of the Avell-knoAAm paradox 
of the failure of edema to develop in legs of normal individuals on pro- 
longed quiet standing. It Avould appear that in the tightly covered 
muscles, as the soleus and anterior tibial, tissue pressure starts at a 
high level and increases quite rapidly to values Avhich are of the magni- 
tude required by Starling’s hypothesis to oppose effectively further 
filtration (50 cm. of Avater, or higher, in some experiments). In more 
loosely covered muscles, such as the gastrocnemius, intramuscular 
pressure remains at loAver IcA-els AAfliich probably are ineffective in stop- 
ping filtration ; the same seems to be true for the skin. Because of this 
latter relationship, the leg volume may continue to inerease during 
quiet standing at a Ioav residual rate (maximum time of obseiwation 
AAms 2.5 hours). These AA^orkers feel that it is not necessary to postulate 
extensive lymphatic drainage from the congested area to account for 
the retardation in the rate of SAA’elling of the leg, as suggested by 
Beecher.®® 

The experiments of Drury and Jones®® demonstrated that palpable 
edema in the leg did not occur until the amount of collected tissue fluid 
had increased the limb volume by 8 per cent. If this be true, then, in 
the light of Avhat has just been said about filtration rates at Ioav venous 
pressures, it seems quite unlikely that the Amnous pressure existing in 
the femoral vein in the latter part of pregnancy could lead routinely to 
the production of clinical, pitting edema. And this is borne out, of 
course, by the fact that Avhile all pregnairt AAmmeir at term exhilrit 
e evated femoral Amnous pressure, not all IraAm pitting edema of tire 
OA\ei extremities. On the other hand, it must be concluded that the 
increased venous pressure in pregnancy does tend to promote the ac- 
errmu ation of tissue fluid in the loAver extremities, aird thus set rrp srrlr- 
e lineal degrees of edema Avhich are easily and quickly throAvn over 
into detectable edematous states by some further derangemeirt of the 
normal mechanism for fluid exchange. It should be remembered in 
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P.-Ilicnts with l;iri;(> pelvic liiniors exliihij, olov.'il.ioii.s of femoral veiunis 
])res.suj'0 cnlii’cly eoin[)aral)]o lo iJio.so seen laic in pregnancy. These 
jjiessnre.s retin'ii Jo nor/nal ■wilne.s alter ivniovii} of the tumor masses. 


Piegnant women with dead lclu.se.s in niero appear, for the most 
l)arf, to have olcvation.s of femoral venous pressure of a magnitude 
similar lo those seen in normal pregnancies with living fetuses. 

Reasons arc ])rc.sented for lliinking that the level of venous pressure 
observed in the lower extremities, while admittedly abnormal, is not 
sufficiently high to ])rodueo obvious pitting edema in all pregnant women, 
although it i)robably ])romotes subelinical degrees of edema routinelj*. 

The in’cscnl .study does not suggest that the elevation of femoral 
venous pre.ssure in jn-egnaney is lo any great extent the result of an 
arleriovenous-sbuntlihe meebani.sm operating in the placenta. The ab- 
normal venous pressure appeans lo be llie I’csult of obstruction to venous 
reinrn by Ihe pregnant nterim. 
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general level of the rest of the body. Wlien this was done, Avith continn- 
ons ohseiwation of femoral venous pressure, it Avas found that the 
femoral pressure invarialdy fell as the buttocks Avere depressed and 
rose again to the initial level AAdien the buttocks Avei’e restored to their 
original position. I ha.Am no adequate explanation for this apparently 
paradoxical phenomenon. When the entire body AAms tilted to a semi- 
erect posture, the expected cliange (Mayerson and Burch'*'^) in femoi’al 
pressure occurred, that is, a marked rise, and conversely, in the Tren- 
delenburg position, femoral A'enous pressure dropped to Amiy Ioaa'' levels. 


Summary and Conclusions 


By a direct method, 757 determinations of venous pressure AAmre made 
in 255 subjects. Three hundred and forty-five determinations Avere made 
in the antecubital vein and 412 in the femoral vein. The subjects Avere 
normal nonpregnant females, normally pregnant Avomen, normal post- 
partum patients, pregnant Avomen Avith hypei'tensive toxemias, and 
gynecologic patients Avith ])clvie tuinoi's. In some instances determina- 
tions Avere made during the coiu'se of operative delivery by abdominal 
cesarean section. Accepted statistical formulas Avere employed in the 
analysis of the results. 

In 30 normal, nonpregnant Avomen the average antecubital venous 
pressure in the supine posture AAms 7.88 ± 0.31 cm. of AAmter and the aver- 
age femoral venous pressure Avas 11.43 ± 0.64 cm. of AAmter. 

Antecubital venous pressure in normal pregnancy is not sigTiificantlj' 
different from that in the nonpregnant state and s1ioaa’'S no particular 
trends during the coui*se of pregnancy. Bemoral venous pressure in 
normal pregnancy begins to rise in the early part of the second tri- 
mester, rises rather rapidly betAveen the tAventieth and thirtieth Aveeks 
of gestation, then somewhat more sloAAdy to reach an average peak value 
at term of approximately 24 cm. of Avater. It falls quicldy after de- 
livery to nonpregnant levels and apparently lies someAvhat beloAv the 
average control level during the puerperal period of bed rest. 

Patients AAdth toxemia of pregnancy have antecubital and femoral 
A'cnous pressures Avithin the range of those for normally pregnant 
persons. 


During the course of abdominal cesarean section, femoral A^enous pres- 
sure usually shoAvs a marked decline after removal of the fetus from the 
uterine cavity, and is not appreciably affected by opening the peritoneal 
cavity, incising the utenne Avail, or deliveiy of the placenta. Because 
of the short time interval betAveen deliAmiy of the fetus and of the pla- 
centa, such observations haAm not been of great Amine in differentiating 
betAveen that increment of Amnous pressure resulting from the pi'esenee 
of the fetal mass and enlarged uterus and that oAving possibly to a trans- 
fer of high arterial pressures at the placental site (arterioAmnous shunt 
effect). 
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Tabix I. Thyrotoxicosis axp PkitiXaxcy (Ixcidexce ix Eepouted Series) 


AUTHOR 

YEAR 

UKGIOK 

SERIES OF 

I’REG- 

XAXCTES 

CASES 

IIATER- 

THYROin- 
ISM IX 
PREG- 

XAXCY’ 

PER- 

CEXTAGE 

IXCIDEXCE 

Yoakam 

3928 

Michigan 

937 

35 

3.7 

Wallace 

19:?;! 

New Y'ork 

31,571 

9 

0.07 

Port is and Eoth 

19:39 

Illinois 


14 

1.4 

.Tavert 

1910 

Now I'ork 

2.3,339 

IS 

0.070 

McLaughlin and McGoogan 

1932 

Nebraska 

0,112 

19 

0.3 

Total 



■13,0.59 

95 

0.22 




SERIES OF 

xo. 

PER- 

AUTHOR 

YEAR 

REOIOX 

THYROID- 

PATIEXTS 

CEXTAGE 




ECTOMIES 

PREGXAXT 

IXCIDEXCE 

Mussov 

1920 

Minnesota 

7,228 

42 

0.5 

Chite and Daniel.*; 

1929 

Ma.‘-'.sachii.«eft.s 

3,078 

18 

0.41 

Frazier and Ulrick 

19:32 

Pennsvlvania 

1,3.50 

38 

3.2 

Bram 

]9:io 

I’enn.svh’ania 

4,000 

12 

0.3 

Total 



1.5,2:50 

no 

0.72 


jircgnaney after the ousel of the disease was rare. Bram studied the 
inenslrual histories of 4,000 patients Avith Graves’ disease, finding it nor- 
mal in 31 per cent, delayed or irregular in 43 per cent, amenorrhea 
pi'c.scnt in 24 per cent, and menorrhagia in 2 per cent. 

In normal pregnancy there occurs a very definite alteration in the 
function and balance of tlie duefle.ss gland system and this is further 
affected by the development of hyperthyroidism. 


The normal A^ariations in the basal metabolic rate during and im- 
mediately folloAving pregnancy liaA'C been rather extcnsiA’ely studied by 
a number of investigators (Sandiford and Wheeler, Hanna, Cornell, 
Enright, Cole, and Hitchcock. Root and Root, and Hughes). AH of these 
obsei’A’ers arc essentially in agreement that the basal metabolic rate le- 
mains normal during the first four or Ha'c lunar months of pregnancy, 
gradually rising during the last three or four months to reach an avei- 
age increase of 20 to 25 per cent aboA'c the normal at term. FolloAiung 
delivery the basal metabolic rate promptly falls Avithin ten daj's to a 
normal level but is usually a little beloA\- the readings obtained during 
the fourth and fifth lunar months of pregnancy. This elevation in the 
basal metabolic rate is resultant from the presence of an increasing mass 
of protoplasmic or fetal tissue, to a lesser extent an increase in maternal 
structure, and to simple hypertrophy and hyperplasia of the thyroid 
gland. It tends to be much more apparent in young girls than in ma- 
ture Avomen. Plass and Yoakam have observed that AAmmen with 
palpable thyroid glands sIioav a greater tendency to high basal metabolic 
rates during pregnancy. Those Avitli small colloid or adenomatous 
glands developed an average increase of 35 per cent in flieir basa 
metabolic rate, Avliile those with larger colloid goiters had eleiatio 
of approximately 50 per cent Yoakam Hinton, and 
observed enlargement of the thyroid gland in approximately 50 Pei cent 
of pregnant women under observation confirming the presence of a 
Screased Hiyroid mass during these months, particularly noticeable in 

the thyroid belts. 
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HYPERTHYROIDISM COMPLICATING PREGNANCY 

Charles W. McL.aughlin, Jr., M.D., and Leon S. McGoogan, M.D., 

Omaha, Neb. 

(From the Deiwrtmenti) of Surgery and ObstiCrias and Gynecology, 
University of Nebraska School of Medicine) 

T he problems presented by hyperthyroidism complicating preg- 
nanc,v have been of great interest to surgeons and obstetricians alike 
during recent 3 '^ears. During the ten-year period from 1932 to 1942 a 
total of 6,112 obstetric patients Avere delivered in the University Hospital 
or on the out-call service under the supervision of the obstetric staff. 
Thyrotoxicosis was observed as a complication of -pregnancy in 19 women, 
an incidence of 0.3 per cent. An analysis of these 19 patients was un- 
dertaken, together with a review of the experience of others, in an effort 
to determine the most satisfaetorj^ method of ti-eatment. 

Tlie incidence of thyrotoxicosis complicating pregnancy varies mark- 
edly in different sections of this countiy and in various parts of the 
world. In general those sections in which goiter is endemic will 80*6 
many more cases tlian those in which thyroid disease is less commonly 
encountered. In Table I is listed the occurrence of hyiiertliyi’oidism and 
pregnancy as observed in several sections of America. Prom this it may 
be assumed that hyperthyroidism will he present or develop in approx- 
imately 0.22 per cent of all women during pregnancy. It is interesting 
to note that the incidence of pregnancy in established thyroid disease 
IS over three times as high as the incidence of thyroid disease develop- 
mg during pregnancy. In England Gardiner-Hill has reported a series 
of 115 women with hyperthyroidism during pregnancy, of wliom 89 
uore classified as typical Graves’ disease. He concluded that pregnancy 
occurred in about 50 per cent of those patients with primary exopli- 
thalmic goiter in which it was possible but noted that more than one 
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ivtio.s dmun'; the first Jnnicslcr of i)regii,'incy ]]a.s j’ccliicod llie incidence 
ot late toxemias hy oO por cent, but Avaims tlial medication must be 
f?iven early in ])regnaney. 

Tiioi’o is no unanimity of opinion in the literature on the effect of 
hyperthyi’oidisni upon tlic unborn eJiild, excepting an occasiojial ref- 
ei’encc to fetal abnormalities. Dean reports a mother with simple goiter 
nd)o in succession was delivered of two ancncephalic monsters, each with 
enlarged thyroids. Subsequently when placed on iodine a normal male 
eldld was delivered. 'Warren and Shpiner olxserved a young woman with 
a \'ery toxic diffuse goiter who was ofterated upon in two stages during 
the third and fifth months of pregnancy. The patient aborted identical 
twins throe weeks after the second operation, the cord to one of the twins 
having been obstructed in utcro. This twin .showed a typical hyper- 
plastic thyroid and the authors conclude that this fetus mirrored the 
thyroid status of the inotlier at the lime of oj)eration, mechanical factors 
having altered the character of the blood supply rendering the fetal 
thyroid inert to change. 

Report of Cases 

The 19 jmtients here reported with liyperfliyroidi.sm coinpheating 
pregnancy averaged 29 ycaivs of age (Table II). The oldest was 40, the 

Taiii.e II. TiiYuoin Disease CoMi’i.irATiXG Peegxaxcv 


Total (lclivciic.s l.o;!2-39-12 0,112 

Thyroid di.«on.cc complicating pregnancy 19 

Oldest patient 40 

Youngest patient 19 

Average age 29 

'U’liilo ])afienf.s IS 

Colored patients 1 


youngest 19. Only one in the scries was observed in the colored race 
wJiicli coiTespoiKls in general to tlic ratio of colored patients seen on the 
okstotric service. 

Only two patients were seen with liyperthyroidism during their first 
prcgutuicy (Table III). The 19 patients comprising this series had had 
a total of 46 previous pregnancies, or an average of 2.4 children. 

Table III. Peevious Deuvekies in Patients Apmitted YUth 
Tiiyeoid Disease Complicating PnEGNANCY" 


PATIENT.S 

2 

2 

2 

4 

3 

1 

2 

1 

1 

1 

Total 19 


PREVIOUS PPtEGNANClES 

b ~~ 
1 
2 

3 

4 

5 

6 

7 

8 

10 

46 
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In experimental studies with guinea pigs, Hewitt and Van Liere Avere 
unable to demonstrate any true increase in the thyroid weight: body 
AA^eight ratio during pregnancy; either early, late, or during the post- 
partum period. Soule demonstrated experimentally a substance in the 
blood serum of pregnant AAmmen capable of reducing the liA'^er glycogen 
level in the mouse Avith a resultant increase in the leA^el of circulating 
thyroid hormone. He concluded that an actual physiologic hj^ierfunc- 
tion of the thyroid gland during pregnancy Avas responsible for the in- 
crease in the thyroid hormone. 

These findings make it extremel.y important that the clinician dif- 
ferentiate hetAveen thyroid hyperplasia and true thyrotoxicosis during 
pregnancy. 

Enright, Cole, and Hitchcock have sIioavji that the administration of 
iodized salt during pregnancy furnishes an adequate amount of iodine 
and prohibits in part the usual elevation in the basal metabolic rate 
during the third trimester. Phatak, Zener, and David have confirmed 
these observations, pointing out that the supplemental iodine is utilized 
principally during the third trimester of pregnancy AA'hen the blood 
iodine level tends to decrease in those patients from Avhom iodine medica- 
tion is mthheld. Hughes'® reports tAvo patients Avith signs of hjqier- 
thyroidism developing during the third trimester of pregnancy. Both 
had tlijn-oideetomies folloAving delivery and in neither case Avas the tissue 
pathologically as active as anticipated. He suggests that the presence 
of true^ hjTDerthyroidism can best be judged and evaluated during the 
first trimester of pregnancy A\dien thyroid activity is usually Avithin 
normal limits. In one of our patients (Case 14) subjected to thyroidec- 
tomy during the third month of pregnancy, the excised tissue shoAved 
only thyroiditis Avith no evidence of activity, casting some question on 
the preoperative diagnosis of exophthalmic goiter. 

Clute and Daniels in an extensive experience Avith thyroid disease state 
that pregnancy does not appear to be a cause of primarj^ hyperthyroid- 
ism and conclude that “we have never seen anything occur in any 
Avoman with hyperthyroidism and pregnancy Aviiich does not commonly 
occur in nonpregnant thyroid cases of that type. ’ ’ 

There is good evidence that the toxemias of pregnancy occur more 
frequently in those cases complicated by thyroid disease. 

Javert observed some degree of toxemia in 76 per cent of his 18 cases 
hyperthyroidism and pregnancy in contrast to an incidence 
01 (.6 per cent in noncomplicated cases, raising the question of a common 
e lology. Colvin and BartholomeAV noted the frequent occurrence of tox- 
mia in young primiparas with normal or siiimormal basal rates and a 
cholesterol during the first trimester of pregnancy. With 
^le deyelopment of a true toxemia, the liasal metabolic rate promptly 
^ associated fall in the blood cholesterol ; both figures return- 
& 0 normal amounts during the piierperium. These authors adAuse 
frnit thjmoid extract Ailtli a restriction of cholesterol- 
ren foods to prevent the late toxemias of pregnancy. Hughes"’ 

poits tliat the administration of thyroid to jiatients Avi'th low basal 
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one of lliis scrios ol pjifipnis liad 1)C(M1 conscious of the pres- 
ence oi <1 iroitei- ])rior 1o llie onset of iircfinancy during -wliieh thyro- 
toxicosis became a real factor. Actual symjitoms of hyper th^Toidism 
iijijicaicd for t lie first lime during ]ircgnancy in only three cases, the 
reinainiiig 1 6 jiatients liaving definite evidence of thyrotoxicosis prior 
to conception. In ^'able I\ is noted the effect of ]u'cvious and the pres- 
ent ])rcgnancies on^ the thyroid .status. AVallace observed that preg- 
nancy influenced existing thyrotoxicosis in one of three ways: 

1. It may definitely imjirove it in a fair ]iercentage of ca.sc.s, occa- 
sionally permanently. 

2. It may neither ameliorate nor aggravate the condition. 

3. It may markedly increase the thyrotoxicosis. 

Bram lound in his scries of cases that in 30 per cent the sjnidroine 
was not aggravated by iiregnaiiey. In the remaining 70 per cent the 
thyroid disease was made worse and in 15 jier cent sjiontaneous abor- 
tion occurred. 


In our series the thyrotoxicosis was definitely aggravated by the preg- 
nancy in 13 cases (74 ]ier cent), slightly increased in four cases (21 per 
cent), and not, affected in one case (5 ]ier cent). Five patients were 
admitted during the first trimo.ster of ]iregnancy, 6 during the second 
and eight during the third. On the basis of clinical toxicity, the pa- 
tients were divided into three gronjis, 31 iicr cent being considered 
mildly toxic, 42 per cent, moderately toxic and 27 per cent acutely ill 
with marked thyrotoxicosis. 

Exophthalmic goiter was the tyjic of thyroid disease present in 10 of 
the 19 patients the remaining 9 having adenomatous. goiter with sec- 
ondary hyjicrthyroidism. In any scries of ])atients with hyperthy- 
roidism complicating iiregnaney, .cxo]ihthahnic goiter is inevitably the 
most common tyiic encountered because of the age of the patients. The 
average age of our 9 patients with adenomatous goiter and hyperthy- 
roidism was 32 years, while the 10 Avomcn with exophthalmic goiter aver- 
aged 27 years of age. i\Iu.s.sey, Plummer, and Boothby-'* have reported 
that 70 ])er cent of all patients with exophthalmic goiter are under the 
age of 40, while approximately the same percentage of patients with 
adenomatous goiter and hyjrerthyj'oidism are ovei' 40 years of age. 

A study of the variation in weight experienced by this group of pa- 
tients was undertaken. Adequate data were available in 10 patients, 
of whom 6 gave a hi.sto]y of weight loss and 4 had gained. An evaliM- 
tion of the loss of weight in these 6 cases, averaging 20 pounds, is diffi- 
cult since all were observed between the second and fifth months of their 
pregnancy. The thyrotoxicosis present was undoubtedly a factor in 
their loss in weight, but, the nausea and vomiting so frequently seen m 
these pregnant women witli hyperthyroidism must be considered an 
associated cause. None of the 4 patients with a known gain in weight 
had increased over that amount which might be expected for their stage 


in pregnancy. 

A correlation of the blood pressure, pulse, basal metabolic readings, 
and period of gestation in this series of 19 cases is outlined in Table \ ■ 
Considering a systolic pressure of 140 and a diastolic of 90 as the top 
limit of normal, 9 patients in the group might be considered to have 
liypertension. At rest under basal conditions 10 of the 19 patients haa a 
pulse rate of 100 or above after admission to the hospital. The basal 
metabolic readings Avere quite difficult to evaluate unless considered witj 
the clinical picture, period of gestation, and history of previous iodine 



Table IV. Effect of Pkevious and Present Preonancy on Thyroid Djsease 
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1Iior!i])y. 9'ho. hi^^lipsl l);i.siil inofnljolic i-iilc in llic group -was pins 70 
wilh (lio iiioro (oxif palionis ranging from i)ltis 40 lo plus 65. Eio'lit 
palionl.s had rocoivod no llioivipy for llioir flivroloxicosis ])rior lo lireir 
liosi)dal admission, whilo an additional groii]) of 8 had hccn on Lugol’s 
solution for ])oriods varying from two months to three years. Two pa- 
tients had iircviously undergone thyroidectomy .seven years before ad- 
mi.ssion ndtli a reeiirrenee in eaeli instaneo. One of these .subsequently 
had radium therapy elsewhere for her thyi-olo.xieosis wiiliout benefit. 
X-ray thenpiy had been em]iloyed in one ease for the treatment of the 
hy])ertliyroidism without iniproveinent ]irior to coneeption. 


0[ the 8 jiatients admitted to tlie University IJosiiital in the last 
trimester ot jiregnaney, 5 (62.5 ])er eent) exhibited the signs of tox- 
emia ot jiregnaney in one or another of its various forms. Only 1 of the 
5 ])atients pre.sented the elassieal triad of hypertension, edema, and 
albuminuria. This was in 1 of the 2 eases of exophthalmic disease. The 
other 4 jiatients liad hypertension and edema hut no albuminuria. These 
4 ca.ses occurred in tiie six instances of adenomatous di.sea.se. The true 


incidence of toxemia oeeurring in thyroid disea.so in our .scries of 19 eases 
was 26.2 per eent wliieli is considerably lower than that of Javert who 
reported 76 per cent incidence in IS eases. 


Tlie thera])eutic measures employed in t Ids group of 19 patients are 
outlined in Table VL Eighteen of the 19 eases Jiavc been followed 
tlirough their pi-egnaney and for a variable period afterwards. A live 
baby was obtained in all hut one instance and one mother was delivered 
of twins. There were two maternal deaths in the scries. 


Eleven imtieiits were treated conservatively with rest, LugoUs solution, 
and .sedative.s. Tn nine instances delivery was uneventful, in one sec- 
tion was done, and the eleventh is now in the ho.spital in the eighth month 
of her pregnancy. The 11 babies delivered were all normal excepting 
two, who were j)i'ematin'e hut survived. Thyroidectomy has been done 
in 4 cases since delivery Avith a satisfactory result in each instance, and 
Avill be done during the post-partum period in the one case now in the 
ho.sjdtal ap])roaching term. Four of the remaining 6 patients treated 
conservatively liaA'e been followed and in every instance the th.ATOtox- 
icosis has subsided and the jAatients arc clinically well. Efforts to trace 
two patients liaA^e been unsucec.ssful, but at their dismissal folloAAung 


delivery, thyroidectomy was not considered necessary. 

Surgical treatment of the hyiierthyroidism during pregnancy was ad- 
vised and carried out in scA^en cases. FiAm patients .successfully under- 
Avent subtotal thyroidectomy; tAA'o in the third, one in the fourth, one in 
the fifth, and one in the sixtli month of pregnancy. Each mother subse- 
quently deliA^ered a normal, live child, and has remained Avell to date, al- 
though one has a basal metabolic rate of Avith mild hypothyroidism. 
The remaining tAvo clesperatel 3 ^ ill patients aa'ci’c ti'eated bj" staged polar 
ligation in the seventh and eighth months of pregnanc 3 ^ One AA^as de- 
livered of a normal child at term Avhilc in the second instance the babj'^ 
Avas stillborn and macerated. A subtotal thyroideetomj^ Avas done during 
the post-partum period in one case with an excellent result and a sub- 
sequent pregnancy has been completed Avithout incident. Thjwoidec- 
tomy folIoAving delivery Avas planned in the second case, but the pa- 
tient died of a pulmonary embolus on the fourteenth post-partum da 3 ^ 

The other maternal death in this series of 19 cases occurred in a 34- 
j^ear-old colored Avoman admitted at term Avith myocarditis and an 
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AIMlCKlCAX JOUHXAL OF OlJSTK'i’]{ICS AND GYNKCOLOGV 


ffisi'.s ol, liyjx'i'lliyi'oidi.sm jissopialcd willi ])rcgnaDey can 
carried tlii'ougli to normal delivery il’ jn’ojierly managed. 


be succe.s.st'iilly 


1 ]ierai)culic abortion is iavored by few authors today as a de.sirable 
method ol' relieving the hyperthyroidism. Fletcher lias advised steriliza- 
tion oJ all ])alienl.s with hyj)erf hyroidi.sm who.se delivery is accoinpli.shecl 
by section but Ibis advice may be open to rpiestion. 

All antboi's are agi’ced that adenomatous goiter with hyperthyroidism 
com])lieating ])ix'gnaney is more .serious than exophthalmic goiter but is 
iortunately le.ss frequent. If the ade))omatou.s goiter is accompanied 
by pressure sym])loms oi’ evidence of myocarditi.s, surgical therapy is 
definitely indicated, h’our of our seven ca.sos subjected to surgery during 
inognancy were of this type and both of our maternal deaths were 
women with adenomatous goiter and hyi^erthyroidism. These patients 
soon near term must be very carefully supervised during their delivery 
and should have the benefit of thyroidectomy during the puerperiuni. 

The use of iodine as a valuable therapeutic agent in the conservative 
treatment of hyperthyioidism during pregnancj' is now generally ac- 
cepted. There still exists some question as to its usefulness in ad- 
enomatous goiter with hyperthyroidism, but the former opinion that it 
definitely is contraindicated no longer holds. The value of Lugol's 
solution in controlling mild hyperthyroidism from exophthalmic goiter 
com])licating ])rcgnancy is now well established. These Avomen tolerate 
small doses of iodine for prolonged periods during pregnancy, and in 
conjunction with rest and sedation the symptoms of hyperth 3 ’roidism 
maj’- be adequatel.y controlled until the pregnancj' is terminated. Pa- 
tients with exophthalmic goiter avIio do not respond to conservative 
measures maj’" be safelj' subjected to thj'roidectomj’’ at anj- time this 
seems indicated. Those Avho are successfullj^ carried through to the 
inierperium on conservatiA^e measures and aa’Iio continue to eAudence 
s.A'inptoms of lij’^pertlij’-roidism should then be subjected to th.An’oideetomj". 


Summary and Conclusions 

1. A series of 19 cases of hj'perth.vroidism complicating pregnancy 
are reported. 

2. The incidence of pregnanc.A’’ in established thju’oid disease is oyer 
three times as high as the incidence of hyperthyroidism developing 
during pregnancy. 

3. The thja’otoxicosis Avas definitelj^ aggravated by the pregnancy in 
74 per cent of the series, increased in 21 per cent, and unaffected in o 
per cent. 

4. Toxemia of pregnancy, varying in degree, occurred in 62.5 per cent 
of the eight patients admitted during the third trimester. 

5. Eleven patients Avere treated conservatively and eight underAvent 
surgery for their thyroid disease prior to delivery. 
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adenomatous goiter with mild hjqoerthyroidism. Slie was delivered of 
a live haby by section but died suddenly on the table. Post-mortem ex- 
amination showed a large nodular goiter weighing- 248 Gm. and a flabby, 
dilated heart with extensive evidence of myocarditis. 

Discussion 

The ]‘ecorded experience of a group of authors witli hyperthyroidism 
complicating pregnancy has been analyzed in Tal)lc VII. Of the total 
of .387 collected cases, 170, or 44 per cent, received surgical therapy 
for their hjqjerthjn-oidism prior to delivery and at least 7 patients re- 
quired thju’oidectomj' following deliveiw. The remaining 217 eases 
(56 per cent) were treated conservative! There were 7 reeoi’ded 
miscarriages and 4 therapeutic abortions. Eleven babies in the group 
died at delivei-y, an infant mortality of 2 per cent. There was only one 
recorded maternal death (0.26 per cent). 

The opinions expressed in the literature regarding the correct method 
of managing hjqierthyroidism complicating pregnancy have been some- 
what divergent. In general there have been those who have favored 
conservatism in all cases, those who recommend thyroidectomy at any 
stage in the pregnancy, and a group who feel that everj^ case must be 
individualized. 

With the gradual accumulation of experience with thyrotoxicosis com- 
plicating pregnancy, and a better appreciation of the many factors re- 
quiring consideration, a definite ti*end toward individualization of the 
case is apparent. There can be little doubt that the pregnant woman 
with hyperthyroidism can successfully withstand a thyroidectomy, but 
the question remains the necessity and advisability of the procedure in 
all eases. 

The combination of hj'perthyroidism and toxemia of pregnancy in the 
same patient does not demand anything otlier than conservative ther- 
apy. The treatment of one condition in no way conflicts with the treat- 
ment of the other. Interruption of pregnancy should be considered only 
when it would be of definite value to the motlier. The time of inter- 
ruption will have to be individualized. The method used should be the 
one which will do the patient the least amount of harm and be most 
likely to result in ultimate recovery of the mother and in the production 
of a normal live child. 

Falls, Hjmian and Kessel, Luker, and others liave pointed out the fre- 
quency with which the syndrome of exophthalmic goiter subsides during 
le puerperium with complete i-elief from symptoms. Palls states that 
one must accept a fetal mortality of 20 per cent from abortion, ])remature 
anor and otlier causes in ca.ses subjected to thyroideetoniy during preg- 
nancy, but the eoHecled figures do not appear to substantiate this state- 
ment. Hinton’" has advised interruption of the pregnancy in cases with 
aaenomatous goiter associated rvith severe hyperthyroidism and myo- 
caraitis and in fulminating cases of exophthalmic goiter endangering 
le life of the mother. He concludes, however, tliat 90 per cent of the 



ACTION OF MORPHINE IN OBSTETRIC ANALGESIA- 
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T he prcseni invo.sl if^at ion represents an attempt to determine under 
conditions of lalioratory control the action npon the fetus of mor- 
]ihino and its effect npon tlie mechanism of labor. Under clinical condi- 
tions the administration of morphine for the relief of pain during labor 
is attended by so many vai'iable faclor.s, especially those whicli are 
unforeseen, that the hazard of injury to the child or mother has re- 
mained oksenre. Desiiife the considerable knowledge of the action of 
morphine Avhich the pharmacologist, has provided, the evidence from 
the okstetric standpoint is incomplete. 

Fiulhermorc, quantitative evaluation of the hazard of moiphine 
during labor, not merely the recognition of the cxi!5tcnco of such risk, 
is urgent in the measure that I’clief of jiain is required. By anal.vsis of 
the action of morphine, therefore, the aim is to work out a standard 
method of assay by which other drugs which arc projiosed for use in 
obstetrical analgesia may be comiiared with morphine. 


Methods and Material 


In the present experiments rabbits wci'c selected for study. The re- 
.sponse to morphine in this species is favorable for comparison with 
man. The animals were reared in the laboratory and were from selected 
stock which had been under sujiervision for many years. A standard 
diet of alfalfa, hay, oats, and cabbage was fed. 

In order to eliminate the factor of tlie complications of labor, the 
effect of morphine upon the fetus was investigated by tlu’ee methods. 
First, the effect on fetal respiratoiy movements was observed in animals 
prepared according to a technique previously described (Snyder and 
Rosenfeld, 1937) which permitted correlation of the effect on the 
maternal animals such as analgesia or respiratory depression, ivith that 
on the fetuses as seen tlu’ougli the wall of the unopened uterus. Sec- 
ond, the state of the fetuses was determined upon delivery by hyster- 
otomy at various intervals varying from twelve minutes to fifteen hours 
after intravenous injection of the maternal animal. Third, following 
injection of the maternal animal the influence of morphine upon the 
resistance of the fetus to anoxia was measured in terms of the duration 
of respiratory movements Avhen nitrogen Avas breathed instead of air, 
following delivery by hysterotomy. In addition, normal fetuses were 


♦Presented In part at a meeting- of the Section on Anesthesia of the American 
Medical Association, Atlantic City. N. J., June 8 to 12, 1942. Priun- 

Aided by a grant from the Committee on Drug Addiction, National Research Co 
cil. 
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6. One fetal death oeciuTed, and there were two maternal deaths in 
tins series. 

7. Both maternal deaths occurred in patients with adenomatous goiter 
and h;\Tierthyroidism, confirming the opinion that this is the most serious 
type of thyroid disease complicating pregnancy. 

8. Thyroidectomy is a safe surgical procedure during pregnancj^ and 
should be undertalien at any stage if conservative treatment does not 
control the thyrotoxicosis. 

9. The treatment of the patient with hyperthyroidism complicating 
pregnancy should he individualized. Surgical interference will be neces- 
sary more frequently in patients with adenomatous goiter and hyper- 
thyroidism than in those with primary exophthalmic goiter. 
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materjijil animal -was repeated three tima-3 at intervals of twenty inin- 
ules, and finally a dose of 10 times the initial one was given. Seven 
lilter.s inelnding 42 feln.ses were oh-served. Depression of intrauterine 
respiratory movements may occur as the dose is increased and occa- 
sionally there is a transient, interruption of rliythmical respiration. The 
outstanding result during observation of two hours or longer was the 
I’liylhmical brcatliing of tlie fetuses despite administration to the mother 
of 13 times the analgesic dose of morpliine. 

Furthermore, delivery of the fetirses by hj-sterotomy after .several 
hours observation within the uterus was folloAvcd by rapid respiratory 
movements at, birth. It was evident that marked depression of intra- 
uterine respiration even involving a period of apnea as a result of 
narcosis did not necc.ssarily jiroduce irrcvci'siblc damage of the respira- 
tory system. 

Effect of Morphine Upon Ihc Fclus at Various Intervals After Injec- 
tion . — In order to determine the ctfeet upon the fetuses of a large dose 
of morphine (13 mg. per kg.) or about 13 limes the dose required for 
an analgesic effect in the maternal animal, a series of sixteen animals 
was in.iectcd intravenously and the fetuses were delivered by hyster- 
olom.y at various intervals from twelve minutes to fifteen hours after 
administration of the drug. The litters were at term except in four 
animals which were delivered at a stage of prematurity. Hysterotomy 
was accom])lished under novocain infiltration, thus avoiding a general 
ane.sthetic (Table I). 


TAIU/E I. DEIAVEUY by tlYSTEROTOMY 


r.ABBIT 

STAGE or 
PnEONAN'CY 
(HAYS) 

DOSAGE or 
.AtonnnxE t.a’. 

TI.ME EEAPSED 
FROM INJEC- 
TION UNTIE 
DELIVER A' 

MG./ICG. 

TOT AT, MG. 

1 

.11 

13 


15 lir. 

2 

11 

13 

.15 

14 hr. 

«> 

.11 

13 

42 

11 hr. 

4 

11 

13 

38 

12i hr. 

5 

11 

13 

.19 

1 lir. 

G 

12 

11 

41 

40 niin. 

7 

28 

12 

.17 

35 min. 

8 

29 

13 

35 

35 min. 

fl 

10 

1.1 

30 

35 min. 

10 

30 

1.1 

41 

30 min. 

11 

.11 

13 

44 

30 min. 

12 

31 

13 

44 

30 min. 

1.1 

31 

1.1 

40 

25 min. 

14 

32 

13 

.11 

20 min. 

15 

3.1 

13 

.18 

16 min. 

If) 

32 

11 

.12 

12 min. 


fetuses 


ALIVE 

AND 

SURA'IimD 

DEAD 

8 

0 

7 

0 

5 

0 

5 

1 

0 

0 

8 

0 

9 

0 

7 

0 

5 

0 

2 

0 

1 

0 

6 

0 

4 

0 

7 

0 

4 

0 

O 

O 

0 


The outstanding result in a consecutive series of 86 fetuses Avas^ the 
survival of the entire group of fetuses foIloAving operative delivery- 
Only one fetus of the series was found dead Avithin the Aitenis, ana m 
this instance separation of the placenta AAdth a large retroplacenta 
hematoma Avas involved rather than fetal narcosis. The remaining n 
fetuses of this litter Avere alive and suiwived. _ _ 

The fetuses at delivery showed marked differences in activity aecoz- - 
ino- to the interval which elapsed following administration of moipinne. 
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injected directly Avith morphine and the time of snndAml in nitrogen 
was determined, using apparatus preAdously described (Rosenfeld and 
Snyder, 1938). 

In order to determine the effect of morpliine upon labor, the inci- 
dence of stillborn fetuses was observed following passage through the 
birth canal. The time of mating and ovulation were Ioioaati accurately 
and morphine Avas injected exactly thirty-one days after mating. The 
length of pregnancy aA'eraged thii’ty-tAvo days in animals of this stock. 
One series of rabbits Avas injected at an earlier stage, namely, tAventy- 
six days. Throughout pregnancy the animals Avere isolated in separate 
cages. Litters containing one or tAAm fetuses AA’^ere not included. 

Morphine sulfate Avas used throughout, being injected into the ear 
vein during a period of one minute in a volume of 2 c.e. of distilled 
Avater. Dosage is expressed bj’’ Aveight of morphine sulfate and not of 
tlie alkaloid base. 

According to Eddy, the minimal effectwe dose of morphine for re- 
spiratory effect in rabbits is 0.20 mg. per kg. morphine sulfate Avliich 
is equivalent to 0.15 mg. per kg. alkaloid base ; and for analgesic effect, 
using cats, the dose is 1 mg. per kg. morpliine sulfate (0.75 mg. per kg. 
alkaloid base). Furthermore a striking inhibition of elimination of 
fecal contents from the alimentaiy tract Avas observed folloAAung dosage 
of 5 mg. per kg. morphine sulfate in rabbits and dogs. In our animals 
a definite analgesic effect Avas evident in the maternal animal folloAving 
1 mg. per kg. morphine sulfate. 

In attempting to correlate the response to morphine in man and in 
the rabbit, it is of interest to note that the basal metabolic rate of the 
rabbit is 3 times greater than that of man, the oxygen consumption per 
kilogram per hour at rest being about 200 c.c. in man, in contrast to 
650 c.e. in the rabbit (Krogh, 1940). Thus, a total dose of 16 mg. of 
morphine sulfate in a man of 70 kg. amounts to 0.23 mg. per kg., or if 
multiplied by 3, is three quarters of the dose used for analgesia in the 
ralibit. 

The Effect of Morphine on the Fetus 

_ Effect of Morphine XJpon Fetal Respiration. — Changes in rate of 
intrauterine respiratoiy movements obseiwed directly through the Avail 
of the unopened rabbit uterus at full term afford a sensitiAm indicator 
tor the detection of the earliest effect of narcosis in the fetus folloAving 
administration of morphine to the maternal animal (Rosenfeld and 
onyder, 1939). The degree and duration of respiratory depression 
permit evaluation in roughly quantitatiAm terms of the extent to AAdiich 
a particular narcotic affects the fetus. Comparison by this method of 
morphine Aidth other noiiA’olatile drugs, such as chloral hydrate, par- 
<1 deliyde, and pentobarbital sodium reA-ealed certain advantages of 
morphine. 

nl^'^ light of these findings, observations Avere extended upon nior- 
n certain ncAv deriAmtiA’es of exceptional analgesic potency, 

^ai abie tlirough the courtesy of the Committee on Drug Addiction, 
Council (Snyder and Lim. 1941). "With regard to 
'^'ms found that respiratory moA'ements of the fetuses Ai-ere 
snh- ^ ^ dosage Avhieh produced definite analgesia and re- 

iiipiu ill the matenial animal. Thus in a typical experi- 

■ 0 dose of 1 mg. per kg. of morphine sulfate ini ravenously in the 
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1o survive aCier hirMi, oven llioufrh delivery occurred at sliort intervals 
alter in.ioclion when narcosis of llic felus was at a maximum. 

The. Effect of Morphine Upon the Jicshiance of the Feins to Asphyxia. 
-—Dcln'cri/ hy Jly.slerotomu After Adniinisi ration, of Morphine to the 
jfolcijKd Awniul: In view oj the de])rcK.sion of re.s])ii’atory niovemients 
and the .sluirsrisli motor rc.sjn)?i.ses following morphine, "the question 
aio.se as to wheflior or not. the clelense of tiic fetuses against oxygen 
want was impaired by nioi‘j)hine narco.sis. This ])oint could readily be 
determined, since a base line of normal values was available, giving the 
time of survival in nitrogen of rabbits delivered at term or lu’cmaturely 
(Gla.ss a.nd Snyder, 1942). "With the a])paratus described previously 
,(Koscnfeld and Snyder, 1938), kymograph records of the respiratory 



excursions of fetuses which wmre breathing nitrogen instead of air were 
obtained by aid of a plethysmograph connected to a recording tambour. 
Following admijiistration of morphine (13 mg. per kg.) intravenously to 
the maternal animal, the entire litter of fetuses were delivered by 
hysterotomy (after local novocain infilti'ation) at intervals of twelve to 
forty minutes after injection. Observations were made successively on 
about three fetuses of a litter. Results were based upon twenty-four 
fetuses from nine litters delivered at twenty-nine to thirty-two days 
(Fig. 1). 

Observations showed that after morphine, there was no decrease m 
the time of survival of fetuses when breatliing nitrogen instead of air. 
Contrary to common belief, it was found that respiration continued for 
a longer time in the fetuses which were under the influence of morphine 
than in those in the series of normal controls. 

Furthermore, these findings wmre supported by obseiwations on the 
remaining fetuses of the litter one or two days after delivery, when 
narcosis was no longer evident. In six fetuses obtained from tliree 
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111 litters at term wliicli were delivered less tliaii one-lialf hour fol- 
lowing intravenous injection of the maternal animal, the fetuses showed 
marked signs of narcosis, body movements were sluggish, response to 
stimulation was retarded, and respiratory activity ivas depressed. _ In 
the fetuses delivered at a later time -within the first hour after injec- 
tion no further increase in degree of narcosis ivas noted. It is interest- 
ing to note that among this group were included twmnty-three fetuses 
delivered at a stage of prematurity. In the litters delivered twelve to 
fifteen hours after morphine, the fetuses crawded about and attempted 
to suckle, their activity being indistinguishable from that of untreate^ 
controls. 



(luritfon on resistance of the fetus to anoxia. Circles show 
loncptl rnti movements of fetuses in nitrogen, tlie survival time being pro- 
of ^nn 1 f shortened. The base line is the average survival time in a series 

tr.nvf.nr.i.oi, , teluses. The maternal animal received morphine. 13 mg. per kg., in- 
"'‘^nonsly about one-lialf hour before hysterotomv. 


In the foregoing series of animals delivery by hysterotomy elimi- 
nated the factor of labor and tlins permitted evaluation of tlie effect of 
Baieosis of the fetus following morphine entirely independent of tlie 
complications whieli attend delivery through the birth canal. It is of 
1 aiticiilar significance from this .standpoint that administration of large 
OSes of morphine sufficient to cause deep analgesia of the maternal 
niiat did not result in intrauterine death of the fetuses or in failure 
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ol' a series l)u1 i-atlior arc j^i-oiipod chiefly in certain litters. In tliis 
eouucctiou it is i!\lcrcslin!^ to consider the V)‘Cf)nency with wiiieli labor 
is attended by the expulsion of at least three dead fetuses in a litter, a 
luunbcr which is definitely in excess of t he average incidence (Table III). 


I'.Mit.i; HI. ,Si’oxT.\xr.ou.s Biurit 


Moi:- 

rnixi: 

M(i./K(i. 

1 

j 

HTMn: OK ' 
rnrcN.iNCY ! 

AT 

INMK(TION 

(it.VY.S) 

I Mrm;.s 

( .STU,I,|{01:X KKTUSKS 

iT:oi,oxoF.n 

UAiior. 

1 

TOTAI. 

WITH 
uxn.sswi; 
KTn.i.iiiin’ii.s 1 

TOTAI, 

roirnox ix 

UTTKIIS 

WITH 

IIXCKSSIAT. 

sTn.i.miiTiis 

xo. 1 

% 

.VO. j 

1 % 

xo. 

% 

i xo. 

% 

Ktme 


41 

r, i 

12 

'.)2 ^ 

12 


To 


10 

in 


:i2 

i<> 

.1!) 

124 

57 

I 113 : 

89 

1 T ^ 

1 , 

41 

v:, 

20 

20 

o 

30 

17 

mm 

32 

71 

0 

n 

1 

.‘;i 

44 

a 

1 20 

o:'. 


1 49 1 

7.S 

7 1 

ifi 


First, in the so-ies of eojitro) a?Jini;ils in wliieh morphine wa.s not 
injeeled, in the course of spontaneous delivery of 41 litters there were 
live litters, or 12 ]K*r cent, which had three or more stillboni fetuses. 
Second, in animals in which a large dose of morphine (13 mg. per kg.) 
was given at thirty-one days in tiic birth of 32 litters, there Avere 19 
litters, or 5fl i)cr cent, in which at least throe fetuses were dead at birth. 
Third, in the scries of 20 litters in which 13 mg. per kg. of morphine 
Ava.s in.ioeted at twenty-six day.s, there were only two litters, or 10 per 
cent, which had at least three stillborn fetuses. Poru'tb, in animals m 
which a small dose of morphine (1 mg. per kg.) was given about the tune 
of labor (thirty-one days), in a series of 44 litters there were nine 
litters, or 20 iier cent, which had three or more stillborn fetuses. It 
was evident that the frequency of the occurrence of labor which was 
so altered as to result in llii’cc or more .stillboz’u Seluses in a litter coi- 
respondccl closely to the frequency of occurrence of stillborn fetuses. 
Thus, in the four groups of animals cited above, labor Avas marked I>a 
exeessiA^c stillbirths in 12 per cent, 59 per cent, 10 per cent, and 20 per 
cent of the litters, rcsjieetively, while the fetal mortality of the coi^ 
responding groups Avas 12 per cent, 57 iicr cent, 12 per cent, ana 


per cent. 

Furthermore it Avas interesting to note Iioav unany of the .stillborn 
fetuses Avere found in litters having exce.ssive stillbirths. Thus, in i 
control series of 260 fetuses, there Avere 32 stillborn, or 12 per cent; 
these 32 dead fetuses, 24, or 75 per cent, belonged to litters wlneii n 
at least three stillborn. In the series of 217 fetuses born after ' 
tion of 13 mg. per kg. of morphine at thirty-one days, there Avere - 
dead, or 57 per cent ; of these 124 stillborn, 111, or 89 per een , o 
curred in litters Avhich had three or more stillborn. In the .senes 
138 fetuses boni after the injection of 13 mg. per kg. of j 

twenty-six days, there Avere 17 stillborn or 12 per cent; of these H 
fetuses, 12, or 71 per cent, Avere in litters Avhich had at least three 
born. Finally, in the series of 275 fetnses bom after a dose of 1 img 
per kg. of morphine at thirty-one days, there were 63 stillborn, o - 
per cent; of these 63 dead fetnses, 49, or 78 per cent, aacib in 
which had three oi' more stillborn fetnses. 
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litters twenty-one honrs or more after delivery, the time of survival in 
nitrogen was markedly shortened in contrast to that observed during 
narcosis. 

Direct Injection of Blorphine Into the FeUis— The effect of morphine 
upon the tolerance to anoxia was further tested by direct injection of 
morphine (13 mg. per kg.) intravenously in the newborn rabbit. The 
animals Avere exposed to nitrogen within an hour folloAving injection 
and respiratory tracings Avere obtained as previously described. Ob- 
servations on thirteen animals in Avliich nitrogen Avas breathed instead 
of air revealed no decrease in time of suiwival after direct injection of 
morphine. In fact, respiration continued for a longer time in this 
group than in normal controls (Fig. 2). 

The Effect of Morphine on Labor 

Striking evidence of the effect of morphine on the labor mechanism is 
afforded by increased incidence of stillbirths Avhen the fetuses are ex- 
pelled through the birth canal in contrast to delivery by hysterotomy. 
PolloAving the injection of a large dose of morphine (13 mg. per kg.) at 
thirty-one days AAdiich is about the time of the onset of labor, spon- 
taneous parturition involving a total number of 217 fetuses resulted in 
the birth of 93 living and 124 dead ones, or a fetal mortality of 57 per 
cent. In contrast, in a control series of 260 births occurring spon- 
taneously in Avhich morpliine AAms not injected, there Avere 228 living 
and only 32 stillliorn, or a fetal mortality of 12 per cent (Table II). 


Table II. Spontaneous Birth 


MOnPHINE 

DOSAGE 

stage of 

PREGNANCY 

STATE OP FETUSES 

AT BIRTH 

FETAL 

mortality 

(PER CENT) 

TOTAL 

NUMBER 

MG./KG. 

AT INJECTION 
(DAYS) 

ALIVE 

1 

DEAD 

OF 

FETUSES 

None 




32 

12 

260 

13 

31 

93 

124 

.67 

217 

13 

26 

121 

17 

12 

138 

1 

31 

212 

63 

23 

275 


Furthermore, the administration of morphine at an earlier stage of 
pregiiancy, i.e., tAvent3’'-six days, Avas folloAved by no marked increase in 
stillbirths such as occurred after injection at the time of labor. In ani- 
mals injected at tAventy-six days A\dth 13 mg. per kg. of morphine, in a 
senes of 138 births, there AA'ere 121 liA’ing and 17 dead fetuses, or a 
letal mortality of 12 per cent. 

There was evidence that increase in stillbirths folloAved the admin- 
istration at the time of labor of even a small dose of morphine, i.e., 1 
I'lg. per kg., or approximately the amount Avhich is required to elicit 
mialgesia. _ PolloAving injection of 1 mg. per kg., of morphine at thirty- 
^ series of 275 births, there Avere 212 living and 63 
Bead ictuses, or a fetal mortality of 23 per cent. 

distribution of stillbirths among A-arious littei’s of the 
.eiies throAvs light upon the manner in Avhich morjihine influences the 
'01 mechanism. Stillbirths do not occur uniformly among the litters 
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proRiianeios tenninalorl Avilh excessive siillbirtlis instead oC 12 per cent. 
Lxainination of the dead feluscs showed that they had been alive before 
l)artiirition. In this }?roiip of 59 i)cr cent of the animals, there occurred 
SO ])ei' cent, of the stillbirtlis. It was evident that following morphine 
the increased number of stillborn fetuses were not nnifomily distributed 
among all of the injected animals but., on the contrary, stillbirths were 
grouped ehiefly in certain animals. 

It is interesting to note the effect upon the functional efficiency of 
the labor mechanisms of morphine in dosage of 1 mg. per kg. which 
re.sults in definite analgesia in rabbits and is within the range of dosage 
employed therapeutically. Pregnancy terminated with exce.ssive still- 
births about twice as frerpicntly as in uninjected controls, and the fetal 
mortality likewise was doubled in this series. 

Additional evidenee that the increased incidence of fetal mortality 
was not a direct effect of the action of morphine upon the fetus but 
rather rc.sulted from injury of the mechanism of labor was obtained by 
direct obsci'vation of fetuses under conditions which eliminated the 
complications of labor, while keeping constant the dosage level of mor- 
phine. For example, following a lai’ge dose of morphine the fetuses 
were alive and survived when delivered by hysterotomy instead of by 
extrusion through the birth canal. Similarly, the persistence of fetal 
respiratory movements following injection was observed directly through 
the wall of the unopened uterus. Direct injection of fetuses until mor- 
phine 13 mg. per kg. following deliveiy did not result in death. In 
fact, in e.xpcriments in Avhich the resistance to asphyxia was tested by 
the breathing of nitrogen instead of air, the time of survival of the 
fetuses injected until morphine was not less than that of normal controls. 

From the pharmacologic standpoint the present experiments illus- 
trate methods for the laboratory assay of drugs proposed for use in 
obstetric analgesia. As applied in the case of morphine, two findings 
especially stand out. First, the action of morphine on the labor mecha- 
nism as revealed by increase in fetal mortality brings to light a strik- 
ing effect on the maternal organism. Second, in the case of the effect 
of morpliine upon the fetus, especially noteworthy is the evidence of the 
resistance of the fetus to asphyxia under conditions of the expei’iments 
despite large dosage of moi’phine. 

Clinically, so far as the findings in the rabbit have a bearing, it is 
evident that the functional efficiency of the labor mechanism is of prime 
interest in the problem of obstetric analgesia. Since the question as to 
whether or not the labor mechanism is nonnal ultimately depends upon 
direct observation during labor, it is clear that familiarity with phar- 
macologic findings regarding the average analgesic dose of the drag 
may not reveal fully the hazards of use during labor. Knowledge o± 
the course of labor is of first importance in the practice of obstetric 

analgesia. 
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Marked prolongation of labor increased in frequency following the 
administration of morphine at the time of labor. Usually a litter of 
rabbits is born in less than an hour, while _ after injection of morphine 
at thirty-one days, expulsion of fetuses during a period of six to thirty- 
six hours was not uncommon. Thus follonung 13 mg. per kg. of morphine 
at thirty-one days, in a series of 23 litters, marked prolongation of labor 
was noted in 13 litters, or 41 per cent. In contrast, in a control series 
of 41 litters in which morphine was not injected, prolongation of labor 
was obseiwed in four littei’s, or only 10 per cent.. After 1 mg. per kg. 
of morphine or approximately the analgesic dose, injected at thirty-one 
days in a series of 44 litters, prolonged labor was seen in 7 litters, or 
16 per cent. No increase in incidence of prolonged labor was noted, 
however, when large doses of morpliine (13 mg. per kg.) were given 
about a week before term, e.g., at twenty-six days. 


Discussion 


Prom the foregoing findings it was evident that following the injec- 
tion of morpliine in large dosage there ivas a striking increase in fetal 
mortality and in the incidence of prolonged labor, when the drug was 
administered at the time of the onset of labor. In contrast, when the 
same amount of morpliine was given five days before the onset of labor, 
no such effect was noted. 

In explanation of the influence of morphine upon the emptying of 
the uterus it is interesting to bear in mind tlie striking effect of this 
diug upon the emptying of the alimentaiy canal. Evacuation of the 
eontent.s of the bowel was delayed twenty-four hours in dogs following 
morphine in dosage of 6 mg. per kg. (Kreuger, 1937). In rabbits, 
Eddy (1932) found that the minimal effective dose for suppression of 
gastrointestinal evacuation was 6 mg. per kg. of morphine. Further- 
more, there was evidence that the suppression obtained with morpliine 
was a specific effect upon gastrointestinal activity rather than the re.sult 
of general depre&sion induced by the narcotic, since the administration 
of definitely depressant doses of vainous hypnotics failed to suppress 
intestinal evacuation, for example, di-ethyl barbituric acid 100 mg. per 
kg., or chloral hydrate 150 mg. per kg. In the human being, the medic- 
inal use of opium for the alleviation of diarrhea has been recognized 
for centuries. 


How frequently the labor mechanism fails to function at a level of 
aetnitA adequate for the biifh of living offspring was revealed in the 
senes of uninjecled animals, in which 12 per cent of the pregnancies 
enninated with excessive stillbirths. In this group of 12 per cent of 
1 m animals, there occurred 75 per cent of the stillbirths. Tlierc was 
mitence that death occurred at the time of i)arturition since the fetuses 
^me of full-term development, rarely macerated, and at autoj).sy no 
r-io^ defects were noted upon macroscopic examination, 
of* administration of morjihine 1.3 mg. per kg., about (he time 

^ oii.sei of labor, there was evidence of an inci-ea.se in the functional 
'11 m-e of the birth mechanism to the e.xtent that 59 per cent of the 
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THE NATUEE AND SIGNIFICANCE OF THE GEOOVED 
NUCLEI OF BRENNER TUMORS AND WALTHARD 
CELL ISLANDS 


IjKslik B. Akky, Pii.l)., Sc.D., Chicago, III. 

(Tram (hv .tuntomicdl Lahai-tilorii of the NorlTwcstrrn UnivvrsHy Medical School) 


'' I 'HE nuclei of the ejiithelial cells found in a Brenner tumor show a 
X eharaeterislic lonfiiludinal grooving or folding that makes them 
resemble the kernels of the breakfast cereal known a.s “Puffed Wheat” 
(Fig. 1). This ajipearance is conspicuous when the ordinary high power 
of the comiiound microscope is cinjiloyed.*^ It is strange that the nu- 
merous dcseriiitions jiublished in the last ten years concerning this tu- 
mor have mostly ignored this .strikingly obvious feature. One might 
assume that “study” of the tumor has in most cases been restricted to 
low-power inspection. 

Varangot (1938) was apparently the first to mention specifically the 
frequent occurrence of what he interpreted to be “unc sortc de hatonnet 
allonge suivant Ic grand axe dn- noyaux et Ic divisant cn deux parties. 
But before the time of his publication, and since, tin's “rod” has ap- 
peared in photomicrographs illusti-ating the tumor {c.g., Meyer, 1932; 
Plant, 1933; Gnassi, 1937; Timmerberg, 1939; Hicks, 1941; Grayzel and 
Friedman, 1941). Recentlj’’ Danforth (1942a), unaware of Varangot s 
publication,! has described this feature as a new discovery and has 
furnished excellent photographs and drawings to illustrate its appear- 
ance in both Brenner tumoi’s and AValthard cell islands. Previously, m 
a communication to me. Dr. Danforth had independently made the same 
interpretation of this marking as did Varangot, by referring to the nu- 
cleus as showing a “line” or “rod.” In replj', I pointed out that this 
was not the case. On the contrary, the appearance was more like a plate, 
whereas careful study indicated that the effect was produced by folding, 
although in manj'- instances the adjoining surfaces were closelj^ approx- 


»In experiments with controlled staining the >^arking was found to be visible 
E-ardless of the intensity of the stain. It was even plainly discernible in unsiain 
sections^. These results do not agree with Danforth’s (1942a) conclusion as to 
ity only under optimum conditions. . . „ mature 

tAVhile Danforth’s article was in press I informed him of t)*® fo"fty in a 

of Varangot’s contribution and he has since acknowledged A arango P 
letter to this Journal (1942b). 
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Summary 

1. Increased incidence of stillbirths followiiifi’ the administration of 
morphine during labor in rabbits is due lo the effect upon the mechanism 
of labor chiefly, rather than to a direct effect upon the fetus. 

2. Fetal mortality in the birth of 890 fetuses obtained from 137 lit- 
ters was as follows; (1) normal controls, 12 per cent; (2) after mor- 
phine 13 mg. per kg. at thirty-one daj’s, i.e., the onset of labor, 57 per 
cent; after morphine 13 mg. per kg. at twenty-six days, i.e., before the 
onset of labor, 12 per cent ; after morphine 1 mg. per kg., i.e., an 
analgesic dose, at thirty-one days, 23 per cent. 

3. Stillbirths were not unifoi'mly distributed but involved chiefly 
certain litters as follows: (1) normal controls 12 per cent of the lit- 
ters; (2) after morphine, 13 mg. per kg., at thirty-one days, 59 per 
cent; after morphine, 13 mg. per kg., at twenty-six days, 10 per cent; 
after moi-phine, 1 mg. per kg., at thirty-one days, 20 jicr cent of the 
litters. 

Similarly, marked prolongation of labor was noted in certain litters, 
the incidence being, respectively: (1) 10 per cent, (2) 41 per cent, (3) 
none, and (4) 16 per cent. 

4. Prior to the onset of labor, the fetuses were alive and survived 
despite administration of morphine to the matenial animal in large 
dosage (13 mg. per kg.), as shomi in the following experiments: 

a. By direct observation of intrauterine respiratory movements dur- 
ing a period of two hours or longer, it was found that rhytlunieal 
breathing of the fetuses was depressed but not abolished. 

b. By hysterotomy, in contrast to expulsion through the birth canal, 
fetuses were regularly delivered alive at intervals of twelve minutes 
to fifteen hours following injection. 

c. By measurement of the time of survival of fetuses when breathing 
nitrogen instead of air, it was found that following morphine the re- 
sistance to anoxia was not decreased. 

5. In considering the clinical use of morphine in obstetric analgesia. 
It is of interest to note that under controlled experimental conditions 
niorphine definitely increased fetal mortality by injury of the mecha- 
nism of labor and, following a dosage within the range employed thera- 
peutically, the frequency of labor with unfavorable outcome was dou- 
5 ed. Since prognosis regarding the functional efficiency of the labor 
niechanism depends upon direct observation during labor, it is clear 
flat there is reason to limit administration of morphine until ertdence 
nf normal function is obtained. 
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TJic marking usually does not extend the full length of the nucleus 
(d, o, r) aiul may he curved (a, j). Al om; ])oIc llic nucleus is fre- 
quenlly hitid, Iho converging margins' of Ihc notch continuing as the 
median, longitudinal jdate (h. c, (/, k, n). But botli ends mav he involved, 
m which case the a]ipearanee is somewhat like that, of a completo coffee 
lieaii (/, I). 



Fifr. 1. — Tiu) nviclot of o nmiinor tiitnor, as they occiirrotl in a small area of a sec- 
tion. Coll outlines ami chromatin masses liave boon omitted. Camera lucida draw- 
ings; xlSOO. 



Fig. 2. — Cli.anging aiipcaranccs of llrennor nurlei, due to focusing. A high and 
low focus on tlic .same nucleus is sliown in n and Ik A similar cliange produced uj' 
focu.sing is illustrated in c and d. Tliree different ui)Pearances of tlie same nucleus, 
tran.sversely sectioned, are sliown in c. /, and to section c, Iialf of tlie nucleus iias 
been added ami broken lines indicate tlie levels of sections / and g. Camera lucitia 
drawing.s; xlSOO. 


(DO©©® 

^ b c d G. 

Fig. 3. — Transverse sections of Brenner nuclei, sliowing grooves and "plates. ' Camera 

lucida drawings ; xmOO. 


Ill direct view, tlie line- or platelike appearance can be resolved undei 
favorable eondition.s into a double line (Pig. 1, e, h, i)- This may be o 
longer or shorter extent and at times two grooves can be seen in imei 
but separated (d). The parallel lines are really the margins of a loca 
groove or fold, as focusing proves (Fig. 2, a, h and c, d). Tins 
extends into the nucleus to varying depths (Figs. 3, «• and 5, a, cl).^ r 
longitudinal exeui'sion maj^ include the whole length of the nucleus , 
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imated. In liis publication Dr. Danfortli has characterized the nucleus 
as exhibiting a groove or fold. 

The presence of this structural peculiarity in the nucleus of the cells 
of Brenner tumors and Walthard islands is sufficiently well established 
and is easily verifiable. The frequency of occurrence is variable. In 
many specimens of Brenner tumoi's these deformed nuclei are so abun- 
dant that almost every nucleus seen is an example (Fig. 1) ; in other 
samples tliey are sparse. In some tumors they are common in certain 
regions and rare in others. It seems highly improbable from the 11 
specimens I have examined that Varangot’s generalization (from the 
study of three specimens) that such nuclei are more numerous at the 
extreme periphery of the cell cords would stand the test of stati.stieal 
enumeration. 

Rather than to dwell further on these general matters it is mj' pur- 
pose to present some detailed information on tlie nature of this type of 
nuclear deformation and on its occurrence and possible significance in 
these tumors and elsewhere. Many authors have described the Brenner 
tumor cells as being arranged in a pavement epithelium, but this is ob- 
viously incorrect with respect to any ordinarj’’ meaning of this term. 
Since the cells are grouped in cords and masses, they are polyhedral 
in shape, and when not influenced by some modifying influence they are 
isodiametric. Lewis (1933) has proved that epithelial cells, subject only 
to equalized mutual pressures, tend to assume a 14-surfaced shape 
that in section appears most commonly as a six-sided figure. Such a sec- 
tion naturally resembles a flat, pavement epithelium in surface view. 
At the extreme periphery of a eoi-d, the outermost cells frequently do 
assume the nature of a somewhat flattened basal layer. The granular 
cytoplasm is reticular to alveolar in texture and stains lightly in a 
neutrophilic inanner. Cell bov\ndaries are often indistinct to the point 
of becoming lost in a syncytium. A shrinkage space rather characteris- 
tically surrounds the nucleus. The ovoid nucleus is not small, as some- 
times described, but measures up to 6 by 10/4. The notion of smallness, 
perhaps, comes from cross sections, and especially from the divided ap- 
pearance in some of these (Pig. 5, c, e, g). The nucleus contains many 
small chromatin masses, and usually a single, prominent, rounded nu- 
cleus. Varangot (1938) is wrong in his assertion of the general oceur- 
lenoe of several nucleoli, although two nucleoli are not uncommon 

( Mg. ij jjg presumably included karvosomes among his “nu- 
cleoli.” 

fitstinctive alteration of the nucleus, already mentioned, is the re- 
1 "loving or infolding. The details of this phenomenon are best 
OMil ^ use of an apochromatic oil immersion lens with compensating 
iipn ^ binocular microscope, but such equipment is not wliolly 

^ nucleus is viewed lengtliwise and at a slight slant, 
^ single line or plate. On focusing, this may 
I love to be one margin overriding another surface (Fig. 1, c, /, g, j, nj. 
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shown ni llieir Fip;. 443. On the olhcr lianrl, Siievc (1930), in his 
aufliorilalivc work on ihe male frcnilal .system, is inisleading in his state- 
inent. concernin.ir llieso nuclei: “Oewlilnilich ist die Ohorflaelie der 
Kernes fianz "lall, zeijrht keinerlei Ranhifikeilcn, Ilocker odor Einhueli- 
tnn<ron.” IMnchHie same lyiie oT inrolded nucleus characterizes the cells 
of the retc testi.s, as von Ehner (1902) and Stieve (1930) correctly 
spcciiy. T have also observed it plentifully in the epithelium of the 
uterine tube, cervical •ilands of the uterus and. .seminal vesicle. Chanipy 
and Carleton 0321) claim that furrowed or canalized nuclei arc more 
common tlnni is frencrally suj>})osed (c/, also riuiey.sse-Pelli.ssier, 1926) 
and have de.scrihed occurrences in human and comparative material, 
including the epidermis, cartilage, sex cells, interstitial cells of the tc.stis, 
Wolffian duct, Jioi-ve cell.s, enteric epithelium, and lymphocytes. That 
the.se authors interju-etod some of the.se exanpiles as localized infoldings 
(canaliculi) is of no imimrtance. SomcAvhat similar nuclear appearances 
have been de.scrihed for the .salivary glands (riarnier, 1.900; Ctuiey.sse- 
Pelli.ssier, 1926); gastric glands (Cade, 1901) and epididymis (Henry, 
1900). Donhtlc.ss many other citations exist in the literature. 


The proper oxj)lanation of this .specialized nuclear configuration is 
not easy. Five imssible explanations at once come to mind: (1) pres- 
sure deformation; (2) amitotic activity; (3) nuclear regre.ssion; (4) 
genetic relationshij) ; and (5) surface increase for functional reasons. 


1. Pressure Deformation . — Champy and Carleton (1921) have argued 
with some force that, nuclear shaj)e is ol'ten due to pressure exerted hy 
various cell inclusions such as fat, yolk, or tonofibrils. The nuclei of 
cardiac muscle show a ideating of the nuclear membrane, each incision 
corresponding to a Krause's (Z) membrane. Variations in surface ten- 
sion at the intei'faces of nucleus and cyto])]a.sm may be responsible for 
nuclei of irregular shape, but this is difficult of proof. 

It is true that the cells of a Brenner tumor arc crowded and, a.s they 
increase, arc subject to I’ostraint by the metamorphosis of adjacent 
ovarian stroma into a fibi'ous (collagenous) investment.^ But the eyto- 
])lasm is both abundant, about these nuclei and is seemingly free from 
inclusions that might act in the maTinei- Champy and Carleton specir.r. 
It is bj" no means clear how a generalized prc.ssure could result me- 
chanically in longitudinal folding of the Brenner nuclei. 

The Sertoli cells arc also crowded and their cell bodies are deformed 
by proliferating sex cells, and espeeiall.v by the enlarging primary 
spermatocytes that lie at the level of Sertoli nuclei. In this instance 
the pressure is specifically against the lateral surfaces of the columnai 
Sertoli cells, but the nuclei themselves are not directly affected, and 
again the mechanics of nuclear deformation present difficulties of ex- 
planation. Moreover, I have found that the same nuclear shape is seen 
in the Sertoli cells of cryptorchid testes and in the atrophic seminiferous 
tubules of old age; in both instances this type of cell is about the only 
kind seen, and there is no crowding. Neither can generalized pressure 
explain satisfactorilj'- the abundant occurrence of folded nuclei jn tJie 
rete testis and many other locations. The suggestion of Champy and 
Carleton (1921), that nuclear folds or canaliculi may be produced Py 
a mutual cell pressure that inhibits expansion of the nuclear membrane, 
is not very convincing. 
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extent may pass from one end part toward the other (Fig. 2, c) ; 
or it may he without relation to either end (o)- The ends of the groove 
may extend tnnnel-lilve for a short distance into the interior of the nu- 
cleus (Pig. 2, c-fj). This is a type of canalization. In my experience, 
indentations of the nuclear inemhrane are even more plainly seen as 
double lines in the Sertoli nuclei than in Brenner tumors. 

The next question is whether all the markings are caused by grooves, 
or whether some of them correspond to superficial lines (linear thicken- 
ings of the nuclear membrane) and solid plates grown inward from such 
local thickenings, as Regaud (1900; 1901) believed to he the case in 
Sertoli nuclei. It is my belief that the fundamental process is grooving 
or folding. The evidence, best obtained from transverse sections, for 
this conclusion is as follows: (1) Shallow notches are commonly seen 
(Pig. 3, a), but no local thickenings of the nuclear membrane haim been 
observed and no solid plates as short as the shorte.st notches; (2) grooves 
are far more evident than in random surface views of the nuclei; (3) 
grooves are more common than plates; (4) a “plate” tends to be thicker 
than the ordinaiy nuclear wall (Fig. 3, h, e) ; and (5) the plate may 
separate along its deep border and become a tulie, or even a double tube 
(Fig. 3, cZ, e). If solid plates grow iii from the nuclear membrane, one 
would expect to find early stages of them, lint these are lacking. A 
plate Avould not necessarily have to be tivice as thick as the nuclear mem- 
brane, but if a “plate” is produced by the approximation of the two 
walls of a fold, then the combined ■walls would have the thickness ob- 
served. A surface notch that continues inward as a plate can be in- 
terpreted as a plate undergoing splitting (Pig. 3, b, c), but it can also 
be interpreted as a region with both separate and apposed walls of a 
fold (Pigs. 3, b, c and 5, a, d). The reason why slmllow grooves do 
not have their walls in apposition is possibly due to the mechanical stiff- 
ness of the nuclear memlirane (Pig. 4, a) ; a similar tendenc}’' for the 
groove to remain open is exhibited at its fundus (Pig. 3, a). Macklin 
(1916), studying living cells grown in tissue culture continuously for 
long periods, likewise concluded that apparent partitions extending in- 
ward from the nuclear wall are really reduplications of the nuclear mem- 
brane, the apposed surfaces being in close contact. 

The next point of inquiry concerns the specificity of this type of longi- 
tudinal grooving. Although it is common and characteristic of the Bren- 
ner tumor and Walthard island, such grooving is not specific to these 
entities. It can be found also occasionally in the nuclei of connective 
tissue, smooth muscle, and ordinary epithelium. The fact that the nu- 
e ei of the ovarian stromal cells sho-w occasional typical examples gives 
110 convincing support to a stromal origin of these tumors, because the 
•same appearance can also be seen at times in an In-pertrophied, cuboidal 
germinal epithelium of the ovaiy. 

nil. ” ■"'ith folds extending deep into the interior, is frequently 

f of the Sertoli cells of the testis, as has been 

from the time of Benda (1887; 1898) and von Bardeleben (1892: 
ru (1900; 1901) has described this condition fully for the 

c'nvm n T" ^^^^'^ooks, IMaximow and Bloom (1912) state the*situation 

uiieciiy lor Sertoli nuclei and illustrate it in 17 out of the 49 nuclei 
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w.is iitlcUiuHl, ^ J ho hjriMiiKM* liiiuur is iulTnitleclly vci’y slow growing. I 21 
^Iow ()f ihe ini i'o((uon(*y willi which niiloscs nre seen in many faster 
giowntg lissiK’s, one shoulfl not ai’gito loo .sfi'ongly that ajnitosis must 
ho llic mot hod by wliich I ho.so luwor ooll.s pi'olil'orale. Even admitting 
that ami1().sis docs occur in anima] ooll.s, and that it conceivably may 
bo found in a Brenner tumor, it is cei'lain, nevcrthelc.s.s, that amitosis 
aiono cannot c.xplain the pi’cvalencc of folded nuclei in this tissue. 

ynclrar Regression . — Niessing (18SS), Tellyo.sniczk.y (1897) and La 
\ allot to iSl. (I'ooi'gc (1898) Jiavc inleipi’oted the folded state of the 
Sci’toli Jiucloi as .stigmas of degeneration, and Stieve (1930) has .sug- 
gc.stod the same for tlie nuclei of the rele lostLs, On the contrary, Benda 
(1898) and Kegaud (1901) do not agree with .such an interpretation. 
It this o.xplanation wore com-oct, one might cxjwct to see similar oceiir- 
ronccs in the fiainkly regi'o.ssivc nuclei of tjie involuting corpus lutcum 
and in such senoscont colls as lho.se of the zona reticulaj’is of the supra- 
renal gland. Assuming the adequacy of such an exjdanation, one might 
tlien speculate on Aviiotliei* oi* not tJie regUmn] vnricihility in iiie oecur- 
rence of folded nuclei in Bvennor tumoi-s i.s indicative of difference.s 
in age or functional e.\j)orienco among the coll cords. On the other 
hand, a regression theory for the Brenner nuch'i is seemingly contrary 
to what can be oh.served. Tliese cells give no a])i)cai'anee of general retro- 
gression or obsolescence. 


■J. Gcnciic RcUtlionsiiip . — Tt is theoi'ctically ])o.ssible that the cells of 
Brenner tumors and Walthaial islands arc cctoj)ie representatives of 
cells normally located elsewhere. The similar longitudinal marking of 
the mrcloi of the Sertoli and Brenner cells has impressed Danforth 
(1942a) who, seemingly unaware of the existence of other examples 
of this modified nuclear form, alludes guardedly to a possible relation- 
ship “which may solve the riddle of the hi.slogonesis of the Waltharcl 
rest, the Brenner tumor,’' etc. Although sueli a genetic relationship 
between the Sci'toli and Brenner cells wny seem to man.y to be much too 
speculative to meiit .serious co)i.si derat ion, yet if any ectopic cell ^yitll 
this nuclear shape is to become suspect, probabh’ the Sei’loli cell qualifies 
best. 

The inclusion within the ovary and its adnexa of nongerminal, male- 
line gonadial cells that later diffei-entiate into sjmeifie tumors is, never- 
theless, not so simple an hypothesis as at first ap])ears. Numerous per- 
plexing questions arise concerning tbe jiro-spective potencies of the 
primitive goxrad, its bisexuality, the single (indifferent) or dual (male- 
female) representation of supportijig cells for the gonad, the homology 
of Sertoli and follicle cells, and the uniqueness of the secondary, defin- 
itive ovarian cortex. But some logical difficulties arise even if the pos- 
sibility of the inclusion of Sertoli-like cells within the ovary and their 
subsequent differentiation into Bz-ennei* tinnor cells be assumed, y 
for instance, does an ovarian location (and influence?) lead to a higher 
frequency of grooving among these cells and a lack of grooving in the 
rete ovarii cells, when in the male the Sertoli nuclei shoAV less frequent 
grooving along with abundant, altered nuolei in the cells of the rete 
testis? In this regard there is no question but that the same primordmro 
becomes either rete testis or rete ovarii, depending upon the sAving or 
sex. The alisence of grooving in the nuclei of the rete ovarii (Danfoi'tn- 
1942a) is astonishing under this hypotlzesis, since the rete and Sertoli 
cells in the testis are merely different manifestations of the same basic, 
nongerminal cell of the gonadial primordium. 
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2. Amitosis . — Folded or indented nuclei have long been accepted by 
some oliservers as stages illustrative oi! amitotic nuclear division. This 
conclusion is largely circumstantial, and, as a generalization, has been 
viewed with considerable scepticism liy manj’" authorities. Lambert 
(1913) and Lewis and Lewis (1924) have never succeeded in following 
a single instance of direct cleavage in the nuclei of living cells in tissue 
culture. In living cells many nuclear constrictions proceed toward 
apparent completion and then the nucleus returns to its original shape 
(Macklin; 1916; Lewis and Lewis, 1924). 

It has been claimed that mitoses are extremely rare, if not lacking, 
in cells whose nuclei are incised or canalized (Champ.y and Carleton, 
1921). This would leave amitosis as the only method of cell division 
open to such cells and invites an interpretation of nuclear incisions as 
stages in amitosis. Since mitosis has never been reported in a Brenner 
tumor, an interpretation of amitosis for these atypical nuclei has some 
theoretical attractiveness despite the unorthodox longitudinal direction 
of the folding and the occurrence at times of more than one fold (Figs. 
1, m and 4). Varangot (1938) has subscribed fully to an amitotic ex- 

O <?9 0 o © (S' 

a. b c <1 e f ^ 

Fig. •). — Transverse sections of Brenner nuclei, illustrating simple, branched, and 
double or triple grooves. Camera lucida drawings: X1500. 



. IT'Fi ^-yrTransverse sections of Brenner nuclei, a, c, e, and g. Focal levels that 
mgiu be thought to illustrate stages of amitosis. h, d, f, and h. Deeper focal levels 
nf sections tliat modify the previous judgment, i, A nucleus, with the levels 

oi sections a-li suggested. Camera lucida drawings; X1500. 


planation for tlie Brenner tumor nuclei. Regaud (1900), like Barde- 
lelien (1897) and otliers, originally considerecl the folded Sertoli nuclei 

0 he undergoing amito.si.s, but later (1901) lie re.ieeted this interpreta- 

as have Maximow and Bloom (1942). In vieiv of the prevalence 
ot tolded nuclei in a Brenner tumor, if amitosis is common there should 
)e adequate and abundant evidence of completely partitioned nuclei and 

01 .separate nuclei lying side-by-side within a single cell body. On the 
con lary, such evidence is lacking. To be sure, instances of cross-.sec- 

loned nuclei can be found with two .separate or apposed parts. But 
I'll many more sections can be found that show discrete nuclear moieties 
•u one focus and .ioiiied parts at another focus (Fig. 5, c-h). Nuclei 
jic rcquently bifid (Fig. 5, i), and hence single cross sections tliat 
shoiv two nuclear moieties are valuele.ss as critical evidence 
Im state. It is necessary to insist again, as many 
coU*^i before, that the mere presence of two nuclei within a single 
body offers no proof of the method by which the binuclcate state 
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r.'it, llio coiiipcn’isoii ol llie cxli't'iiios of ncliA'ity and inactivity aniongf 
Sertoli imeloi would bo still nioro sinking:. 

Passing to the Brenner tumor nuclei, it is possible tiiat the most satis- 
factory explanation of their nioditied form (Pig. 4) may be found in 
one or the other of the conditions just discussed. Of the two, vigorous 
metabolism has far more su])port by collateral evidence. If it be objected 
fliaf definite proof of marked functional activity is lacking, several re- 
joiners are possible. Present ignorance of the functional role of this 
relatively new tumor type does not necessarily imply actual functional 
imjmtence. Moix'ovei-. Alarwil and Beaver (3942) have j'ccently de- 
sei-ibcd a case (and revic'wed some allied instances) in which a Brenner 
tumor was associated with i)osl menopausal, uterine bleeding, and other 
changes usually associated with the tu’csence of csti'ogens. Th.ey have 
suggested that the tumor might be responsible for the output of ovarian 
hormone. In this regard one may point out that if the origin of the 
Brenner tumor should prove to be from the ovarian epithelium, as my 
critical ca.se .seenis to indicate, then such an endocrine activity is wholly 
consistent. The modern ti'cnd is to atl)‘ibute the origin of fuiictional 
ova and follicles to postinibertal oogenesis from the germinal epithelium 
(Evans and Swezy, 3931 ; Everett. 3943). The follicular epithelium 
is also suspect as the producer of the follicular hormone. 

But it would be unwise at present to urge too strongly that the folded 
nuclear membrane of the Bi'onncr tumor nucleus is correlated with ae- 
eolerated cellular activity. Too little is known of the general applica- 
bility of such an interpretation, since this nuclear form is represented in 
all the fundamental ti.ssue groups (but only in certain examples of 
each). In .some gland and nur.se cells the correlation between nuclear 
sdiape and high functional activity is good. In certain other instances of 
presumably high functional activity, the correlation fails. And in some 
instances the presence of this nuclear type is both unexpected and puz- 
zling to explain on the basis of an adaptational increase in surface area. 


Conclusions 

1. The elongated nuclei of Brenner tumors aiid Walthai'd cell islands 
show abundant examples of a longitudinal warh'mg that Varangot first 
described in 1938 but did not interpret correctly. 

2. The nucleus is actually grooved or infolded although the appear- 
ance, as viewed, is often more like a longitudinal line or plate. 

3. The frequency of occurrence of this modified nucleus varies in dif- 
ferent tumor samples and also regionally within the same tumor. 

4. Comparable nuclear deformation occurs in various cells in each of 
the fundamental tissue groups. It is probably commoner than is gen- 
erally supposed. 

5. Longitudinally folded nuclei, of the same type as those of a Bren- 
ner tumor, are frequent, for example, in Sertoli cells of the testis and 
in the epithelium of the rete testis. 

6. An explanation of the origin of Brenner tumors and Waltliard 
islands by relating them genetically to indifferent elements of the male 
type (Sertoli or rete cells), included wdthin the ovary or its adnexa, 
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The present overwhelming tendency among writers on the Brenner 
tumor is to attribute the origin of these entities to Walthard cell islands 
and there let the ancestry rest (Meyer, 1932 ; Novak and Jones, 1939 ; 
and others) . This is obviously but one step in the complete identification 
of antecedents. I should like to suggest here an ultimate origin that is 
simple and devoid of complications. This is that the common source of 
both the Walthard islands and the Brenner tnmor is the peritoneal 
epithelium, be it of the serosa of the tube, or other adnexa, or of the 
specialized germinal epithelium of the ovary. Such a theory does not 
imply that a Brenner tumor cannot emei’ge from a Walthard island, but 
it does urge that it need not do so. In the near future I shall describe 
in detail a Brenner tumor that connects by a narrow stalk directly with 
the ovarian epithelium. In this specimen, there is demonstrated for the 
first time a gradual transformation from the cells characteristic of the 
germinal epithelium into those of the tumor. 

5. Functional Surface Increase . — There is a logical and nongenetic 
way in which many, at least, of the folded or otherwise modified nuclear 
shapes can be explained. This is that they are direct functional adapta- 
tions that arise wherever the proper conditions exist to call them forth. 
Two kinds of conditions are known to be correlated with nuclei of 
atypical morphologj’- and increased surface area. One is an unfavorable 
environment. Maeldin (1916) found nuclear fragmentation in old tis- 
sue cultures in which the food and oxygen had become depleted and the 
catabolic products had accumulated, and also in those normal cultures 
to which a toxic constituent had been added. Similarly Lewis (1911) 
and Miller and Reed (1912) have demonstrated that the presence of 
toxins causes an increase in the nuclear lobulation of the neutrophiles 
in the blood of man, the rabbit, and the guinea pig. 

The second condition is active or forced cell metabolism. The nuclei 
of such cells are frequently not only of large size, but also they gain a 
marked_ increase in surface area bj'’ the formation of grooves, tubular in- 
vaginations, saceulations, lobes, or even complexly branching arms. Ex- 
treme forms are encountered in the nurse cells of some eggs and in the 
spinning glands of various larvae. These correlations are well recog- 
nized and may be found summarized in the authoritative reference work 
of Wilson (1925). Here also is discussed the importance of increased 
nuclear surface in relation to cell function. Regaud (1901) has traced 
m detail the occurrence of longitudinally folded nuclei in the Sertoli 
cells of the rat and has correlated their frequency with the periods of 
the spermatogenic cycle when the Sertoli cell is presumably most active 
as a nurse cell to the immature spermatozoa whose heads are buried in 
n. He found an incidence ranging from zero, or practically so (his 
otages 1, 8 to 12), up to 23 or 42 per cent (his Stages 3 to 7). Believing 
uiis correlation to be highly significant, he renounced his earlier (1900) 
niterpretation of amitosis to account for such nuclear shapes. Witliout 
laving verified Regaud ’s correlation, stage by stage, I can mereh- add 
unit m an examination of a cryptorchid testis of the rat and of rat 
lesles that had experimentally been made inactive by female hormone 
‘ uministration, the Sertoli cells, which alone constitute the tubule 
lining sliowed grooved nuclei only infrequently. Also in a human cinqit- 

icmu and in human testes shoeing great structural reduction due to 
• ‘■^^icing {)ge or other causes, the incidence of grooved Sertoli nuclei 
appreciably less than in active testes.'” Possilfiy if one were 
Qinerentiate stages in human spermatogenesis, as Regaud did for the 
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A STUDY AND CLASSIFICATION OF NODULAR LESIONS OF 

THE FALLOPIAN TUBES 

“Salpingitis Isthmica Nodosa” 

John R. Sciiexkkx, i\r.D., and Edward L. Burns, M.D. 

New Ori.eans, La. 

(From ihc Depart incni of ratholofiy and Dneicn’oloyp of Ihc Louisiana State 
University School of Medicine, and ihc Department of Pathology of 

Charity Hospital) 

C HIARI,’ in LSS7, dc'.seriliecl a condition in which nodular or thick- 
ened area.s appetired in the Fallopian tubes, chiefly in the isthmic 
and uterine portions. lie pointed out that the nodules, located in the 
inu.scular wall of the tube, were made up of nests of glandular tissue 
which were sometimes connected with the lumen. Chiari named the 
condition salpingitis isthmica nodosa and believed it to be initiated by an 
inflammatoiy process. 

The inflammatory concept of etiology has been accepted by most 
authors and is supported by the frequent association of the nests of 
epithelium with inflammatoiy lesions of the salpinx, and by the observa- 
tion by some authors of beginning epithelization of the cavities of ab- 
scesses Avliich have ruptured into the lumen of the tube.- Gonococci 
and tubercle bacilli*’ ** have been generally accepted as the organisms 
most frequently responsible for the inflammatory process. 

Other theories of etiologj^ have also been advanced. One group of in- 
vestigators believes the nodules to be due to an abnormal differentiation 
of the Mullerian apparatus.®’ ‘ Another group believes that as the re- 
sult of developmental defects, cells of the mucous membrane ot tne 
tubes and uterus are caught in the muscular coats of the salpinx, where 
they remain dormant and are of no signiflcanco unless inflamraatio 

ensues. 
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can be argued, but not without objection. A simpler explanation that 
derives the Brenner tumor from the germinal epithelium of the ovary is 
supported by certain unpublished, direct evidence. 

7. Possible explanations of the cause of the longitudinally grooved 
nucleus are: (a) pressure def onnation ; (b) amitosis; (c) nuclear re- 
gression; (d) genetic relationship; and (e) provision of addition nuclear 
surface for functional reasons. 


8. With respect to the nuclei of Brenner tumor cells, the pressure 
and amitotic hypotheses are inadequate and unconvincing. General 
regression, associated ivilh senescence and degeneration, is unproved and 
apparently contrary to the visible evidence. Genetic relationship 
furnishes only a proximate and not an ultimate explanation. Increased 
nuclear surface is a fact, and the most stimulating explanation of this 
is that an active functional state of the cell is thereby subserved. 

9. Although this functional correlation is well established for certain 
kinds of nuclei with increased surface, it is not known that it holds for 
all. The extremely high incidence of folded nuclei in a Brenner tumor 
demands an explanation, hut knowledge of the nature and degree of 
functional activity in this tumor lags. 

10. Prom the foregoing analysis, therefore, one can at present only 
suggest the possibility of hitherto unsuspected functional potentialities 
in the Brenner tumor cell. The possibility of estrogenic output requires 
further attention in view of the author’s unpublished evidence of the 
direct origin of a Brenner tumor from the germinal 'epithelium of the 
ovary. 
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Large nodule.s were found almost exclusively in this area; 
smaller lesions were occasionally foiind in the ampullary portion. 

Some of the nodules were distinct, rounded masses which involved 
a single portion of the wall. The ma,iority, however, were represented 
by focal, fusiform .swellings Avhich involved the entire circumference 
of the tube and frequently were demonstrated better by jDalpation tiian 
by insi^ection. The nodules were usually firm or hard in consistency, 
and presented smooth, regular surfaces, although occasionally largei 
nodules showed surface irregularities. The serosal surfaee was smoo n 
and rarely showed local adhesions. When adhesions were obseine , 
they usually were part of a generalized pelvic infianiination and die 
not seem to have originated in the region of the nodules. 

The color of most nodules was not different from that of the a - 
iacent, nonnodular portion of the tube. Some of the larpi’. nodule , 
however, were pale or even translucent, and some were yellowisli a\ii 
or brownish yellow. 
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Some authors®' conclude that two types of nodularities, due to 
epithelial nests, can he distinguished. In one type the Avail shoAvs epithe- 
lial nests AA'liich most authors call inclusions, although some iiiAmsti- 
gators^’ have demonstrated that they are connected Avith the lu- 

men of the tube and Avith each other. This lesion is generally consid- 
ered to be the result of inflammatory processes. The other type is due 
to the extension of endometrium into the Avail of the tulie and is not 
associated Avith inflammation. The Aveight of opinion suggests that the 
inclusions of tubal epithelium are more common and that they can read- 
ily be distinguished from endometriosis. 

The purpose of this paper is to describe the various histologic pietru'es 
found in a series of nodular lesions of the tube and to suggest the pos- 
sible pathogenesis of the conditions. In addition Ave Avish to emphasize 
that the epithelial nests Avhich appear to be inclusions are, in reality, 
diverticula. 

The literature and controversial issues concerning the pathogenesis of 
salpingitis nodosa haAm been summarized b}"^ Rabinovitz^® and LeliAvirth.®^ 

Materials and Methods 

The material for this study Avas derived from the Fallopian tubes 
surgically removed from 208 patients treated in the Charity Hospital of 
Louisiana at Noav Orleans. Only tubes AAuth gross or microscopic thick- 
ening of the Avail Avere selected, and a total of 329 nodules Avere studied. 
This numlier does not represent all of the nodules in the tubes. 

Gross and microscopic studies of all of the tubes Avere made. Intra- 
luminal injections of thorotrast under slight pressure Avere made into 
approximately 50 tulies, Avhich Avere then fixed in formalin and examined 
roentgenologically. Serial sections AA'ere made of tAvelve nodules. 

A cast of the lumen and tAvo of its diverticula Avas constructed from 
a segment of the isthmic portion of one tube. This Avas made bj' pro- 
.lectmg the images, magnified 25 times, of the serial sections of one 
nodule upon paraffin-beesAvax plates of uniform thickness and tracing 
the outlines of the spaces Avith a teasing needle. Areas representing the 
J^paces Avere then cut out and the plates fitted together serially. Plaster 
of Paris, re-inforced AAuth tie Avires and brass rods, Avas used to make 
the cast. 

Intraluminal injections of a solution of liciuid rubber Avere made of 25 
tnbes, but the method did not prove satisfactory for our purpose. 


Results 

Af/c and Color Incidence . — Of the 208 patients AA'ith salpingitis 
Boclo.sa, 187 Avere colored and 21 AA'ere Avhite, a ratio of 8.9 to 1 (Table I), 
lie largest number of the colored patients (52.9 per cent) Avas in the 
ourth decade of life, Avhereas the largest number of Avhite patients (43.0 
pel cent) -was in the third decade. In the colored group the incidence 
lopped rather sharply in the decades aboA'c and beloAv the fourth; in 
le AAlutc patients a relatively high incidence of the disease Avas found 

1 le fourth and fifth decades, 2.3. S ju'r cent and 28.5 ])er cent, ]-e- 
speetively. 

Gloss Dcscripiion of iJic Lesions. — The majority of the lesions avcit 
oun ni the isthmic portion of the lube, that is, the medial constricted 
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Ihiolvoniiiy could ])C sctMi or piilpnlod. voy wii'Jy lesions wore frecjuently 
found III the routine luieroseopic seeiions of the isthmus ol! tubes whicli 
.sliowcd other tn’idenoes of inti, •niniuit ion. 


Chtssification of (he LesHins. — I’lie lesions were classified into four 
major {groups (Table II). (troups I and JI -were subdivided because of 
the diflerenee.s in tlic cylolofric factors which aecounled for the nodu- 
larity. 


Group /. DivcrfU'uIosis (8J.7 per ernt ). — Before the various subtypes 
are described, a fienoral descrijition of divert ieulosis will be presented. 

(hillections of simitlo columnar or jiseudost ratified cpitheliuin, ar- 
ranged to form iiTO'^uhir alveolar spaces, were included in the muscular 
coat of the tube (h’ijrs. 1 and 2). In most instances the cells were in- 
distiiyuiiisbablo from those of the tubal mucosa; .some wore ciliated. 
The lar;rer spaces weri; often lined by somewhat flattened cuboidal 
epithelium. 



ir' ' of .n Kallopi.m tube injected with thorotrast. The diyertic- 

ula : ■ ■ • lulo arc In the Isthmus nt the right. Note the variation in 

size ■ 'OS. 

The eharaetcr of the inclusions of epithelium varied. Sometimes the 
alveoli were collected in small multiple foci, each of which was separatecl 
hy a distinct mass of muscle fibers. In other eases there were innumer- 
aiile epitiielial-lined spaces scaticred uniformly throughout the muscle 
wall, from the mucosa to the serosa, and separated from each other 
liy only a small amount of muscle tissue. In this type of lesion the en- 
tire wall was converted into a honeycomb of spaces in which the lumen 
of the tube could sometimes be identified only by a regmlar circulai 
arrangement of the muscle around it. 

The alveolar spaces varied both in .shape and size. Generally speah- 
ing, the smaller spaces were irregularly rounded; the larger ones ire- 
quently assumed irregular shapes, with angularities and bulbous dnatea 
areas. Some spaces had slillike lumina; others, which were markeaiy 
dilated and cystic, measured as much as 0.4 cm. in diameter. 

Often the spaces were completely empty. Sometimes 
a homogeneous or a granular eoagulum. Other spaces were . 

either desquamated epithelial cells or macrophages with or ^itno 
phagoeytosed brown pigment. Very occasionally a purulent exud. 

fl-Ued the lumen. 
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Many of tlic lesions were multiple, and in the tubes ■which were ex- 
tensively involved, the Avail often had a beaded appearance. Counts of 
the mnnlier of lesions present, a.s indicated liy palpation and inspection, 
Avere frequently proved inaccurate liy later roentgenologic studies, Avhieh 
almost invariably increased the number counted. 

Some nodules measured as much as 2.5 cm. in diameter. In other 
cases, the thickening Avas so slight that its presence could be definitely 
established only by microscopic examination. Even though no focal 



section through the istlnnus of a Fallopian tube showing an early 
aiverticulosis. Note the spaces, lined by ciliated columnar epithelium, in the 
muscle coat directly beneath the mucosa. Hematoxylin and eosin ; XIOS. 



Isis voni yJ'C .l-sthmus of a Fallopian tube showing diverticu- 

f the w.ail or fim spaces lying between the mu-scio flbers 

"•til oi uie tube. Hematoxylin and cosin; xlOO. 
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()1 the lumen ol llu; tul)(‘. .Snmll colleelioiis of lubiile.s were uneon- 
ueelecl wilii llic lumen. 

33te .suh(yi)e.s' were el!is.sifi(><l ;i.s follows : 

1. DivcrticuJosis ^ era (JD.I per rent) (Fip. 2). — In Ihi.s le.sion, di- 
Yerfieula wore solely I’osponsible for the nodularity, although in .some in- 
sfanecs the eonueetive li.ssue and muscle directly beneath the )nueo.sa was 
infilti’ated with a few inflammatory eell.s, 

2. Divertienlosis With Fibrosis (I2.~> per cent). — In addition to di- 
verticula, fibrosis of the musenlaris of the tube was observed in this 
lesion. In many instances a few ehronie injlammatory eell.s were also 
pi’csent. The relative iiroimrtions of divertieulosis and fibrosis varied 
fireatly. It was ai^inirenl in ail inslanee.s that the fibrosis contributed 
to the nodulai'ity. 



Fig. C. — Cross section Uirougli the isthmus of a Fallopian tube at tlie Pbint 
elusion of tlie lumen. Note tlie remnants of the mucosa emboclclecl m scar tis^ 
flltratecl with lymiiliocytes. Portions of diverticula are represented by tne laib 
thelial-lined spaces which lie in the mu.scle coat. 


3. Diverticnlosis With Leucocytic Infiltration (10.6 per cent). » 

this le.sion diverticnlosis was accompanied by leucocytic infiltration o 
the wall of the tube. Slight fibrosis of the musenlaris was usuallj" pi^s- 
ent. The relative proportions of divertieulosis and leucocytic inmtia- 
tion varied greatly. IMost of the inflammatory cells were lyinphoct es 
which were diffusely scattered or di.stributed in a focal manner, hijinp i 
follicles with well-developed germinal centers were oecasionall.y note 
in the dense cellular infiltrations which frecjuentl.v appeared * 

the mucosa. j\Iacrophages were not infrequently present in the loi 
of foam cells. Plasma cells, eosinophiles and neutrophiles were occ 
sionally noted. . 

4. Divertieulosis With Intramural Abscess (7.6 per cent) 

Chronic intramural abscess was the most prominent feature ot tins 
Sion. Spaces lined with epithelium often were not 

some lesions only fragments of epithelium were present in the aOsces 
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Hypertrophy of the muscle tissue was observed, although the degree 
and frequency of this change, as related to the extent of epithelial in- 
vasion, was difficult to determine. 

The true nature of these spaces was not evident until they were vis- 
ualized with x-ray following the instillation of thorotrast into the lumen 
of the tube. The roentgenograms (Fig. 3) confirmed the variations in 
the size, shape, number, and distribution of the diverticula observed 
in single paraffin sections. In some films onlj' a few small, budlike out- 
pouchings from the lumen were oliserved. In others the maze of opaque 
channels in the wall of the tube was so great that the lumen of the 
tube was ahnost completely obscured (Pig. 4). Often the lumen was 
narrowed in the area of the diverticulosis, and occasionally was com- 
pletely occluded distal to it (Figs. 5 and 6). 



• — ^I^ 06 *itgenogram of a Fallopian tube injected with thorotrast. Grossly, the 

isthmus was markedly thickened and nodular. The diverticula are so numerous that 
the lumen is only faintly visible as it passes through the nodule. 



— ^osritgenogram of a Fallopian tube injected witli thorotrast. The isthmus 
tlin diverticula, some of which were not evident grossly. The lumen of 

WTt: occluded medial to the last nodule on the right. The plaster of Paris cast 

"as constructed from this nodule. 

Single and serial paraffin sections, made from the lubes injected 
viui thorotrast, showed the granular lirownish jireeipitale of the opaque 
suistance in the lumen of the lube and in the majority of the epithelial- 
iiiea spaces in the wall. Scattered spaces, liowever, remained unfilled. 

Serial sections of the tubes thus studied confirmed the x-ray findings 
•me showed that the spaces were part of a comiilicated intercommunicat- 
ing network making up one or more diverticula. 

I \ p iiiist (Fig. 7) prepared from serial sections of 
in one lube, also confirmed tbe x-ray studies. Each 
ft nftached to the lumen of tlie tul)e by a single 

•t lei broad connection. Beyond tbo.se attachments a complicated ana.s- 
oiiiosing network of tubules ramified through the wall of the tube, 
le long axis of these tubules was, in general, parallel to the long axis 
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La ^ ‘i • i * C- y -* 'V * ■" 

’ r'-X'-'Y-; t',\- - j; '.r^ - .'•/■v 


KiK. S.— Cross section tlirouKli tlio isll-nius of iv Fiillopiiin rmnnn"nVtho' tube 
losis Jind intniinuivil al)scoss. Tito aivorticulum arises from G o >iV'’cn of Gio fu” 
at the loft. Tho oclKO of tlio abscess wall is at tlie nppor rifrlit. Ilcnuito.xjnn anu 
eosin : XlOS. 


T. — - • * t ural 

Fig. 9._Cross section through the is^mus of a ^ajlopian tube showmg^mtr^^^^^^ 
flbrosik Most of the muscle is replaced by scar tissue. I.jmph to 
Hematoxylin and eosin; X1^5- 
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Single or JBnlli])lo ;il)sco.s,ses 'wei'o prosonl in single nodules, and the 
shape of some of the larger abscesses suggested that, they had been 
formed by the coalescence of smaller single abscesses. Our material did 
not show an abscess di’aining into the lumen ot the tube, such as other 
observers have described. 

5. Divc.rfkulosis With Foam Cell Infilimtlon (0.6 per cent).— In this 
lesion the wall of tiie lube showed large local accumulalions of foam 
cells in addition to the diverticula. 



o£ Se one nodule in the isthmus of a tube. The lumen 


ent onyAX t'^etesentecl by the central large solid shaft. Two diverticuia are pres- 
lunien nt ^ side of the lumen. Each communicates at right angles with the 

communioQtm ® the arrows. Note the variation in size and shape of the inter- 
long axi<j tubules. In general, the long axis of each tubule runs parallel to the 

or with tvio 1 hinien. Some tubules do not communicate either with other tubules 
>e lumen. Those at the lower right are from another diverticulum. X25. 
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j)ic.s'(?iit in the* w.'ill ol (he (uho (Fife. 10). All Ic.sions in Ihi.s group 
wei-e locafocl in Ihe istliinie ])ortion of Iho 1ul)e, and ino.st of them were 
voiy near the uterine j)nr(ion. In some cfises niorjiliologic variations 
eoinpatible will) the eyelie ehangos observed in normal endometrium 
were found in l)oth tlie glands and sti'oma. One tube in this group was 
studied roentgeuologieally. It ])re.senled a communication l)e1,ween the 
glandular spaces of the nodule and the lumen of the tube. 

Group IV. Julnimuriil ('dreinomd (O.o perrmt ). — This lesion was a 
metaslatie cai'ci)ioma of tin* (“udometrium. The Jiodule consisted of an 
i.solated ma.ss of neo])la.stie cells in the wall of the isthmic portion of 
the tube. 

Comment 

Diveidicula, alone or in as.socia(ion Avith acute oi- chronic inflammatory 
lesions, accounted for 81.7 )K*r cent of the nodules. Ea'cu though all 
of the epithelial “ iuclusions” Avhich avci-c obsci-ved ou miei’oscopic ex- 
amination AA'cre not pi’OA'cd to be di\’ei’( icula by x-ray or .serial .section, 
AA’c feel .justified iu cla.ssifviug them as .such because, of the eomsisteney 
of this finding in those tubes which A\-orc examined by these methods. 
Less fiXHiuent causes Avere inflammatoiy lesions alone, endometriosis, 
and metastatic carcinoma. 

The disi)roi)or(iona(ely liigh incidence of the A’arious forms of di- 
A-crticulosis and of inflammatorv lesions Avith diA’crticulosis in colored 
as comiAai’od to Avhite AA'omen AA-as a true disproportion. During a ten- 
year period, of Avhich the i)eriod included in this im-estigation AA'as a 
part, the ratio of Avhite to colored g.A'neeologic admissions to Charity 
Hospital AA’as ai)[)roximatel.r 1 to I*" (52.01 per cent to 47.99 per cent, 
respectively), AA'hercas the jAroportion of Avhite to colored cases of tubal 
nodularity aa'us approximatel.v 1 to 9. 

One reason for the ])roponderance of these tyjACs of lesions in the 
colored race is that the colored females admitted to the Charit.A’ Ho.spi- 
tal gynecology service frequently haA'e gonorrheal salpingitis, a disease 
Avhich is closel.y related to nodirlar lesions of the tube. Another reason 
is that more tubes Avere remoAmd from colored than from Avhite pa- 
tients because colored AA'omcn luiAm leiomj'omas of the uterus approx- 
imatel}^ eight times more ofteir than do AAdiite A\mmon,’“ and salpingec- 
tomy is often done in combination Avith h.ysterectom3" for this condition. 

The highest incidence of tubal nodularity in Avhite Avonien Aims in 
the third decade, and that of colored AA'onien Avas in the fourth decade 
of life (Table I). The explanation of this lies in the fact that many o 
the tubes from the colored patients had been removed not because o 
tubal disease, but during the course of a hysterectonij'^ for uterine leio- 
myomas, a disease Avhieh commonly manifests itself in the Negro during 
the fourth decade of life.'® On the other hand, many of the tubes from 
Avhite patients u^ere removed because of primary tubal disease, wiici 
manifests itself at an earlier age. That these conditions Avere faetois 
in the age distribution is supported by the fact that divertieulosis i 
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Group IT. Inflummutorji Lesions WUhoui Divcrhculosis (11.2 per 
cent). — 1. Intrainurol FUirosis (G.i per cent) (Fifl. 9): All degrees ol 
searrhig ol! the iinuscle, ])hi.s a mild degree ol' clironie inflammation, were 
noted. Occasionally loci oi! lymiihocyles ^yerc prc-sent. This lesion 
apparently represented the end stage of an inflammatory process. 

2. Intramural Ahsecss (1.8 per ecnl): These lesions resembled those 
described in divert iculosis with inlraimiral abscess except for the ab- 
sence of epithelial-lined spaces. 

3. Tuherculosis (1.5 per eenf): These le.sions presented the usual 
histologic i)iclurc of tubercnlosis. 



10.--Cross section through the isthmus of a Fallopian tube sho-wing endo- 
uieinosis. Note the t^TDical endometrial stroma and glands. The granular material in 
Jie lumina of the glands is thorotrast. Hematoxylin and eosin ; X75. 

4. Intramural Foam Cell Infiltration (0.6 per cent): This lesion was 
found in two ease.s. One ease showed a widespread, diffuse macrophagic 
infiltration of almost the entire wall of the tube. Most of the macro- 
phages were of the foam cell tj^pe. The other case showed large focal 
acemnniations of foam cells about a small focus of necrotic tissue in the 
wall of the tube. 

Intramural Cholesteatoma (0.6 per cent): This lesion consisted of 
n collection of granular necrotic amorphous material in which many 
cfiolesterol clefts were present. There was a zone of mild chronic in- 
nannnatory reaction about the necrotic material. 

6. Intramural Leucociitic Infiltration (0.3 per cent): This lesion was 
characterized by marked diffuse infiltration of the wall with round cells, 
mo.st of which were lymphocytes. No necrosis and very little fibrosis were 
present. 

(. Lymphogranuloma Venereum: A case in which lymphogranuloma 
mguinale was identified as the cause of tubal nodularity has previously 
iCMi reported^^ and is not included in this series. 

,wrowp III, Endometriosis (6.7 per cent). — Glands similar to uterine 
gtands and a stroma indistingni.shable from endometrial stroma were 
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FETAL TACHYCARDIA DURING LABOR- 
A Fallible Sign of Fetal Distress 
CuKTis J. Lund, j\LS., M.D., i\rADisoN, AYls. 

(From the Dcparhncnl of OhstctricK and Gynecology, University of Wisconsin, and 
the State of Wisconsin General Hospital) 

M ost obstetricians believe tlial an unusiiall.v rapid fetal heart rate 
is a sign of distress in tlie infant. Rates of 160 beats or more per 
minute are considered witli anxiety, ivJiereas rates between 180 and 200 
are considered with alarm. Because of this fear it is common practice 
to deliver these infants, usually by some hazardous operative procedure, 
as quickly as possible. Babies born of such labors are sometimes asphyxi- 
ated, sometimes injured, and sometimes dead. It is reasonable to sup- 
pose that the distress of many of these fetuses takes place at the time 
of deliveiy and not at the time of the tachjmardia. 

This report deals Avith a group of infants that survived iieriods of 
tachycardia without specific treatment and Avithout eAudence of asphyxia 
or injury at birth. 

Of historic interest is von Winckel’s' report of 1903, as he Avas one of 
the first to advise immediate delivery of a fetus AAdiose heart rate ex- 
ceeded 160. This policy Avas Avidely accepted and has become a prm- 
ciple of obstetric teaching. The universal appeal of 
method for medical practice probably contributed toAvard the peipe 
ation of this teaching. 

*Ajclea by a grant from the Wisconsin Alumni Research rounclation. 
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llic colored race was frequently accompanied by fibrosis, indicating that 
the lesions were of. long duration, whereas divert iculosis in the white 
race was frequently associated with suppurative inflammatory lesions, 
indicating that the lesions were of more recent origin. The age in- 
cidence, therefore, seemed to dejicnd more on the circumstances wliich 
permitted us to examine tlie tulies than on any fundamental difference 
in the disease process in the two races. 

The pathogenesis of tlie most common lesion, diverticulosis, is of great 
interest. The frequent association of inflammatory processes with the 
diverticula seems to leave little doubt that inflammation is an eti- 
ologieally related lesion. This thesis is supported by the observations 
of other workers, who have described cpithelization of the cavities of 
abscesses which have ruptured into the lumen of the tube. It is also 
possible that deep ulcers of the mucosal surface may allow the epithelium 
to gain access to the muscular coat. From an anatomic standpoint the 
absence of a muscularis mucosa in the Fallopian tube makes the muscular 
coat more readily accessible to invasion by the tubal epithelium. 

Once the epithelium is established in the muscular coat, whatever the 
means of invasion may be, it apparently proliferates slowly and invades 
the muscular tissue widely. The proliferation of the epithelium may 
be accounted for in large part by nonspecific stimuli arising in associa- 
tion until the reparative and regenerative processes which occur in 
chronically inflamed tissue. In addition, muscular contractions of the 
tube may tend mechanically to push the acini between the muscle 
fibers. It is possible, finally, that cyclic hormonal influences may cause 
proliferation of the epithelium; invasion of the muscular coat of the 
uterus by uterine glands has lieen described in mice receiving large doses 
of estrogens.^' 

Whatever the exact mechanism of pathogenesis may be, it is interest- 
uig to note that similar epithelial invasions are found in the muscular 
■wall of the chronically inflamed gall bladder, the anatomic structure 
of which is similar to that of the Fallopian tubes. 

Summary 

1- Three hundred and twenty-nine nodules in the walls of Fallopian 
tubes of two hundred and eight patients were studied. 

2. Eighty-one and seven-tenths per cent of the nodules were due 
to diverticula of tubal epithelium alone or in association with acute 
or chronic inflammatory lesions. We have suggested the term diver ticu- 
osis of the Fallopian tubes for these types of lesions. 

8- Eleven and two-tenths per cent of the nodules were due to inflam- 
matory lesions without diverticulosis ; six and seven-tenths per cent were 
ue to endometriosis and three-tenths per cent were due to metastatic 
carcinoma of the endometrium. 
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by iuisciillalioii and when llie recorded rale was obtained at llic end 
of the inlcrval between contractions. Observations which failed to 
meet these standards wei’c considered inadequate and were excluded. 

It must be noted that 'iro.ss inaccuracies arc common when rates faster 
than 175 beats jier minute are counted by auscultation. Extensive ex- 
perience and the use of a sloj) watch may be combined to improve the 
accuracy of countin.tr. but rates obtained by use of an ordinary watch 
for short intervals of time are worthless for I'o.search jnirposes. Accurate 
grajihic recording of the rate obviates most difficulties, hence in these 
studies recoi'dings were made with the Endocardiograph. This is a 
device which jiroduces a ])honocardiogram.'‘' 


Results 

Incidence . — Of the 250 ])atienls .studied 58 exhibited fetal heart rates 
in exce.ss of 160 (Table I). Table I .shows the infrequency of pcr.si.stent 
tachycardia, and it sliould also be noted that rates above 180 arc rarely 
observed. On two occasions only have i-ates above IDO been recorded; 
one was 210 and one was 214 (Fig. 1). l-'iirtlier analysis of incidence 
according to period of labor indicates that seven of the persistent class 


Taiu.k T. IxciDKXci; or Fktai. TACMYcArmA ix 250 Deliveries 



so. OF CASES 

PER CEXT 

Persistent* (Maintained for 20 inin.) 



Pate above 1(10 

0 

2.4 

Pate above t70 

5 

2.0 

Pate above 180 

a 

1.2 

Pate above IflO 

0 i 

_ 

Total 

14 

5.() 

Transient (Not maintained 20 min.'-) 


11.6 

Maximum rate between KiO-lfif) 

20 

Alaximum rate between 170-170 

0 

s.o 

Maximum rate between lSO-180 

() 

2.4 

Maximum late over 190 

0 

- 

Total 

44 

17.6 

Grand Tolal 

58 

23.2 


•Rate.'! may have been hifrhor for n .“ihorl time but never lower. Thus, two infants 
exhibiting' rates of 210 anO 211 wore included in tliis group. 


and 20 of the transient cla.ss iverc found in early labor, a frequency o 
approximately 50 per cent. Six alone (Figs. 2 and 6) of the persisten 
class and two of the transient class had rates in excess of 160 at tie 
last observation possible, which was a minute or two before deliveiy 
The remainder of the rapid rates were observed at a time between le 
period of early labor and delivery. 

Asphyxia . — Our criteria of asphyxia are stringent and have been 
stated elsewhere.® Briefly, mild asphyxia indicates that 
respirations are delayed more than a minute after birth and wit loi 
signs of oxygen want; moderate asphyxia indicates apnea, cyanosis c 
need of resuscitative methods Avliile severe asphyxia indicates aP ‘ ’ 
shock, severe oxygen want, and prolonged need of resuscitative niet i 

Of the 14 classifled as persistent fetal tachycardia. 12 breathed spo - 
taneously within thirty seconds after- delivery, ^ne breathed P^^ 

taneously within ninety seconds and was called nnldly asphj-^J^a 

This mildly asphyxiated infant was a first_ born weighing , ^ 
a delay of five minutes was incurred during delivery of the siioii 
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The research of Bauinin- coi'roboraled von Winckol’s opinion. Baininn 
considered fetal tachycardia during labor as most danoerons and almost 
certainly indicative of intracranial homorrha«c. lie even went so far 
as to state that efforts of delivery wore useless once tachycardia had ap- 
peared. Tliese opinions were made after autojisy of 11 infants had 
revealed intracranial hemorrhage, and after obstetric records had in- 
dicated tachycardia dnrinir labor. The report also stated that most of 
the labors Avere arduous and that 2 of the 11 Avoro terminated by diffi- 
cult forceps delivery. Ilis conclusion that a fetal heart rate AA'hich in- 
creased to 160 or 170 durinp: labor Avas indicative of intracranial hemor- 
rhage seems nnjnstffied. 

One of the first to disagree Avas BartholomcAv^ A\dio, in 192.5, said that 
rapid rates Avere not serious and moreovei’ that thej' Avere infrequently 
observed. Freed^ found 8 fetuses Avith tachycardia in 500 labors; no 
more than Iaa-o of the S infants Avere asifiiyxiated. RiehardsoiF Avas able 
to predict impending fetal distre.ss due to separation of one-fourth to 
one-half of the placenta by an acceleration of the fetal heart rate; if 
finlher separation took place, the tachycardia Avas replaced bj’- brady- 
cardia. Rates from 160 to ISO Avere not regarded seriously by King,® 
and those over ISO Avere not considered dangerous unless accompanied 
by strong uterine contractions. 

Baumm- Avas aAvare of the frequency of rapid fetal heart rates during 
pregnancy and early labor and considered them to be unimportant, a 
contrast to his belief about tachycardia during active labor. Recent 
studies by Sontag and NeAvberry' indicate that three-fourths of all pa- 
tients have fetal heart rates of 160 or OAmr Avithout eAudence of fetal 
distress at some time during the last tA\m months of pregnanejL 

Custom has given a figure of 160 as the upper limit of a normal fetal 
heart rate. I shall continue this usage to the extent that all rates OAmr 
160 are considered rapid, but this abnormality need not imply distress 
or danger. For convenience, tAvo artificial classes haAm been created, 
transient fetal tachycardia and persistent fetal tachycardia. An arbi- 
trary time limit of tAventy minutes separates the tAVO classes. Ex- 
perienced observation soon reveals that transitory tachycardia is com- 
oion, persistent tachycardia uncommon. Henceforth in this publica- 
tion a transient fetal tachycardia indicates a rate of 160 or more beats 
per minute obtained by a count of thirty seconds but Avith a duration of 
less than tAventy minutes, AAdiereas a persistent tachycardia indicates that 
the rate exceeded 160 for tAventy minutes or longer. An increase of this 
aibitrary period of time from tAventy to thirty minutes or a reduction 
of the period to fifteen minutes Avould liaA'e resulted in small and unim- 
portant changes in the proportions of transient and persistent fetal 
tachycardia. 

Methods and Material 

obtained by exteiisKe observations of 250 Avomeii tlirough- 
liPff findings Avere considered adequate only AAdien the study 

labor, AAdien the rate Avas observed frequeiitl.A" during 
^oor and eontiiiiiously during the late first stage and second stage 
aoor, AAhen the rate Avas calculated from gi-aphic records as Avell as 
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bec.-msc o( dyslociit. Oiu' iiirnnl, in-eseiiliiifr l)y hreec'li, was deliveml by 
craniotomy alter it bad died durin.u' delivery because of eepbalopelvic 
dispro])ortion. Tliis death was unrelated to the tachycardia and shall 
he excluded from further consideration. 


Two moderately asi)hyxiated infants wei'c delivered from the group 
oi 44 classified as ti’ansicnt fetal tachycardia. One was horn hy a difR- 
cult force])s delivei-y and the other was depi'cssed because the mother 
had received Tlh gr. of ])entohai-hital .sodium as an hypnotic agent during 
labor, fi’here wer(! no sevei'cly asi)hyxialed infants. 


SECONDS “+ 


7 ^'^ PM. 

BASIC RATE 158 




7'’8pM. RATE 187 
DURING VAGINAL EXAM. 




750 PM. RETURN 
TO BASIC RATE 154 




Fig. •!. — Record .'iliowu fetal taeliycanll.a occuiTliig during vaginal examination in 
the .*< 600^1 .‘itage of labor. Tlie tran.'sient acceleration was as.sociated with palpation 
of the fetal lioad. TliLs procedure may also proiluco a temporary slowing of the fetal 
heart rate. 


SECONDS H 1 1 1 1 1 1 K 


RATE IA8 DURING | . 1 . I I 
EARLY contraction 


1 .( .1 .1 4.1.14 .1 .1 ,1 ,1 .1 .j .14 . 


rate 150 DURIHO 
MID- CONTRACTION 


RATE 153 ► 

END or CONTRACTION 


)^.4.4 4 144 144- 


RATE 184 DURIHO 
EARLY INTERVAL 


i~4ll44->l-i4dildW<!’ 




tl if 1» i. i) I) i> it it i' i> i‘ it -1 * it it it it it it ll ^ END^F* mTERVAL 


Fig. . 0 . — The rate was stable at about 150 during the entire contraction but quicldy 
accelerated to 1.S4 in the early interval. A gradual slowing brought the rate again 
normal during the interval. Tachycardi.a immediately after a contraction is unusu 


Returning for the moment to those infants of both classes who had 
tachycardia just before delivery, the data indicate that one was inilaly 
asphyxiated, the five otliers wei'c noi-mal. The circumstances of tins 
mild asphyxia were told in a preceding iiaragrapli. 

Death . — There was hut a single death, a stillbirth which was delivered 
liy craniotomy. There were no neonatal deaths. 

Etiologic Factors . — To determine the cause of fetal tachycardia has 
not been the purpose of this report, yet careful study of the state m 
labor at the time of tachycardia gives data Avortliy of record and thougat. 
Table II lists the likely causes of transient fetal tachycardia. _ No cause 
was found for half of these rapid heart rates. Of the 
Avere due either to fetal activity or to pressure on the fetal head (i 
3, 4, and 5). 
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SECONDS 


62Srm. rate 214 — I*. — — Lh — — v— — 

MAXIMUM RATE RECORDED 


725rm. RATE 166 _j|j — u — i^Jji — ^ 

DELIVERY 7 MIN. LATER# ' -“l l 

Fijj, J. — The most r.iiiid r:itc n'ooidoil. Note that tlio rate decreased spontaneously to 
IGCi. There was no evidence of fetal distress or neonatal asphyxia at birth. 


SECONDS T 1 — < I r 


’ 'i ’ " ’ t ’ 

10^ MEMBRANES RUPTURED 

'o“ ' II ‘ V ^ 5- 


I I os KATE.., 




I 1 22 rate i > j j 

16 6 i" ~1 T 


fr J i ’ t » t ' -li f f f i ^ H f ^ If ' 

f i/'''- f'* -tH jH' -]h* f 

— jM — — |r '■■ — jH*' — 

— l|i >j|i |f 1— ' — I |r — ^ 


Oa 

^ SPONTANEOUS DELIVER Y - NO ASPHYX lA 

, 2. — This record illustrates untreated porsi.stent fetal tachycardia. The infant 

vas normal at birth althouRh the heart rate hail exceeded 1110 for sixty-nine minutes 
before delivery. 


SECONDS 


4- 


BASiC RATE 142 
B’85 a M ■ 1 

fetus’ OUIET 

Rate les— 195 


4— l- M -1 


j- ,1- 


FETAL MOVEMENTS 


-^4- 4 1 




MATE 185^195 I 

,cT,.,Tv 44J,-J4j,-j4L4444._}-4jj4^ 


Rate 142 

fe?us^'ouiet ^ I — !f— 4 i - - 1 — ^- 4 - i i- 

activity was followed by tachycardia, then the rate returned to nor- 
the Note that the fetal niovemeat.s tvere clearly recorded during 

nerioa of activity. This record was made early in labor. 
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TAnr.i; IT. PACTOits Coxni-.uN-iN'fi tiik ETioix)(iv of Tkaksikn-t TAcuYOAKniA 


Petal iiioi’eaienfs aad 

0 cases 

Application of forocjis 

2 cases 

Prc.ssuro of fetal head anaiii.tl pcrinenin 

7 cases 

Uterine contractions 

() eases 

Stiinulalion from rectal or vafjinal e.vaiainalioa.s 

2 ea.'-e.s 

Unexplained 

22 cases 

Total 

44 cases 


It is appai’ent lhal 1‘olnl activity, ap])lication of forceps and vaginal 
examination played little ])art in the etiology of pei’.sistent tachycardia, 
because these factors did not persist foi- twenty or more minutes. It is 
difficult to determine any cau.se for the por.sistent class (Fig. 6). Nine 
of tlie 14 infants of this class developed tachycardia after the mem- 
branes line! ruptured. In throe infants only was the umbilical cord 
around the neck. There were a few other le.ss likely factors but discus- 
sion of such minor details would be fatuous. 

Thus far anoxia has been deliberately omitted trom the discussion of 
etiologic factors. There was clinical evidence of anoxia in eight of the 
women. In only one of these individuals was the fetal tachycardia looted 
at the time of anoxia. In another infant the anoxia ai^peared long attei 
the tachycardia and was wholly inn-elated. In the .six remaining, anoxia 
resulted in fetal bradycardia, the usual reaction.® Howeiei, ei 
oxvgen was administered to the mother, the fetal heart rate retiirne 
to normal but then continued to accelerate and reached l^-els above m 
where the rate i)or.si.sted for varying periods of tune (Fig. 0. ^on- 
tinned administration of large amounts of oxygen to the ^lot her ^as 
without, effect on the fetal heart rate. Notwithstanding many ^ 
at no time was it po.ssible to reduce a rapid total heart rate bj adnii 

istration of oxygen to the mother. 

Discussion 

The frequency of transient fetal tachycardia contrasts with the m- 
frequency of persistent fetal tachycardia; in this study ' 

approximately 3 .-1. Sontag^ reported an incidence of from to ( P 
cent of fetal tachycardia at some time during the last two mon i 
pregnancy. The discrepancy between Sontag’s and these 
be explained by two factors. First, there is a definite tondeiij^^ 
fetal heart to beat more slowly after active labor is establis e • 
well to remember that half of our instances of tachycardia api 
early in labor. Second, I have attempted to de- 

rate at all times ; a basic rate is obtained at the end of le m 
tween uterine contractions and at a time ivlieii the infant is n 
ally active. Continuous auscultation during the early course o < 

„ wo,.ld have diacloaed additional instaneea « 

tachycavdia. Although these 

enrdia iiiav occur in 25 per cent of the patients duimg labor 

instanees ihe rapid heart rate doe^ot persist “erienee 

thermore, fetal heart rates above 200 are very rare and in j 

harm always been transient. 




LUNb; fetal taOhyCarMa during labor 


FETAL HEART RATE DURING LABOR 



(• INCREASE OXYCEN 
2* CSKA ANESYHESIA 
3*rORCEPS AF^IEO 
A*DURtN8 TRACTION 
5* DURING iHTCnVAL 


, .f /'•--Graph of fetal heart rate throughout labor. The tachycardia appeared 
nf v*!' labor without apparent cause and persisted for over an hour. Administration 
without effect. Note that there was an additional increase in rate when 
torceps were applied. The Infant was born without asphyxia. 


IAGHYCARDIA after recovery from anox 


MM! 



TIME 


J'lg. ^ T ♦ • 

^ preliminarv anoxia produced a slow fetal heart rate without evidence of 

fetal bradvc-irrlin A.dministratlon of oxygen to the mother quickly corrected 

rate after a few minute* succeeding compensatory tachycardia gave way to a normal 
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contrast witii the results we have liad by similar treatment of slow fetal 
heait rates. Anoxic fetal bradycardia can be controlled fjuickly and 
elTeetivoly by administration of oxygen to the mothei- as long as the 
oxygen transportation system remains intact. 

There is one a.ssociation of fetal tachycardia and anoxia which is oc- 
casionally observed, a tachycardia Avhich sometimes follows the suc- 
cessful treatment of fetal anoxia. The course of events has usually been 
as follows; First there is a period of maternal anoxia which results 
in the characteristic slow or irregular and slow fetal heart. When oxy- 
gen is given to the mother, the fetal heart rate returns to normal. Hoiv- 
evei’, instead of remaining at normal, the rate continues to increase and 
is finally maintained for several minutes at a high level. Later the 
normal rate may be resumed (b’ig. 7). h^or lack of a better term, this 
fetal tachycardia has been called compensatory, as it represents recovery 
from a period of bradycardia. From these observations it may be as- 
sumed that occasionally a rapid fetal heart rate may indicate recovery 
from anoxia when the tachycardia follows oxygen therapy, a complete 
revci’sal of the concept that tachycardia usually precedes bradycardia 
and is a sign of anoxia and impending distre.ss. 

Summary and Conclusions 

1. From careful observations of the fetal heart rate throughout labor, 
rates in excess of 160 were found in 58 of 250 patients. In 44 of these 
labors the rate was transient ; i.e., persisted for less than twenty min- 
utes. In 14 instances the rate persisted for periods longer than twenty 
minutes. Only two infants had rates that exceeded 190 beats per min- 
ute and these for a very shoit time. Rates in excess of 160 during de- 
liveiy AA'ere also uncommon: SeAmn infants only exhibited this finding. 

2. There aa'us no evidence that .tachycardia indicated fetal distress. 
There Avere but three asphyxiated infants and one stillbirth in the gioup 
studied and none could be a.ssociated AA'ith the tachycardia. 

3. Fetal movements Avere folloAvcd consistently by tachycardia though 
not alAvaj's to a leA’^el of 160 beats per minute. Uterine contractions, 
application of forceps, pressure on the fetal head during rectal an 
vaginal examinations, and pressure of the fetal head against the 
perineum Avere sometimes folloAA’-ed by tachycardia although bradycai ia 
Avas the reaction more frequently obserAmd. 

4. Anoxia Avas not found to be a cause of tachycardia in the fetus , this 
is in contrast to reactions usually observed in the adult. 

From the results the author cannot subscribe to the notion that rapid 
fetal heart rates are either common or liazardous. Dangerous and un 
justified obstetric intervention has been largely I'csponsible for the un 
fortunate results commonly and erroneously attributed to fetal tacij- 

eardia. 
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However great or small the incidence of fetal tachycardia, it is of 
academic interest alone so long as the fetus remains free from danger. 
As there w^as but a single death in this group of infants, a death from 
causes definitely apart from the tachycardia, no little doubt is raised 
about the hazards usually attributed to rapid fetal heart rates. Neither 
was there danger in the form of neonatal asphyxia, as this was found 
in three infants only. While fetal tachycardia might have been a sign 
of impending asphyxia in these three infants it is unlikely because on 
two occasions dystocia influenced the fetus after the period of tachy- 
cardia and in the remaining instance the fetus was depressed by an 
hjT)notic drug. No infant had neonatal complications which could be 
ascribed to fetal distress in utero. 

Clinical observations do not permit speculation about the physiologic 
mechanism of fetal tachycardia. Windle^’^ has summarized excellentlj^ 
the meager physiologic data now available. Baumm^ was one of the 
first to report that active fetal movements during pregnancy wmre fol- 
lowed frequently by an acceleration of the fetal heart rate, an observa- 
tion recently elaborated by Sontag.^- Such tachycardia occurs not only 
during pregnancy but also during labor; houmver, active fetal move- 
ments usually decrease as labor progresses and consequently tachycardia 
from such a cause is less common late in labor. 

The reaction of the fetal heart to fetal activity is almost constant ; 
in nearly every case the rate accelerates and frequently reaches a level 
of 160 or over. The reaction of the fetal heart to other stimuli is far 
less constant. Several illustrations have demonstrated fetal tachycardia 
from such causes as pressure of forceps, vaginal examination, uterine 
contractions and others, but it must be pointed out that very frequently 
these same causes produce a slow or irregular rate or no change at all; 
in fact, tachycardia is usually an exception rather than the rule, 

A notion is prevalent among obstetricians, probably because of the 
reactions observed in the adult, that an oxygen deficiency of the fetus 
will produce tachycardia at first and subsequently bradycardia if the 
anoxia persists. This is not the usual reaction as was shovm. in previous 
studies® wherein the characteristic reaction of tlic fetal heart to oxj^gen 
deficiency was found to be a slow or irregular and slow rate. No i-ela- 

tionship between fetal tachycardia and anoxia could be found in this 
study. 

It is true that occasionally an initial acceleration of the fetal heart rate 
has been followed by a bradycardia in the presence of anoxia. A careful 
study of these observations i-eveals that the anoxia appeared after the 
tachycardia, thus establishing a relationship by chance I'ather than by 
cause and effect. Additional evidence against the belief that fetal 
anoxia produces a tachycardia was obtained when adminislralion of 
oxygen to the mother failed 1o reduce the fetal tachycardia. The in- 
«a lilitj of oxygen therap.v to reduce rapid fetal heart rates is in distinct 
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proccdiivo inid to decrease llie allendaiii risks of large, rapidly injected 
doses of the anesthetic agent. 

Technique 

The procedure in detail which we employed was as follows: 

1. It was necessary to give the patient a satisfactory enema to avoid 
fecal leakage when the rectal sphincter relaxed. 

2. The ])aticnt should he made to void as she would find it impossible 
to do so once the caudal ane.sthe.sia has taken efi’ect. 



Fig. 1, — Showing insertion of needle in canal. 

3. The patient was put in the knee-chest position, cleaned up vitb 
Scott’s solution,^' and draped. 

4. The sacral hiatus was palpated, and 1 per cent procaine was m 

jected to raise a skin wheal. , 

5. A 17 gauge continuous spinal needle was introduced ? 

wheal, and then guided into the sacral canal for a distance o a 
21/2 to 3 inches (Fig. 1). . . 

6. The patient was turned on her side and a Luer-Lok ‘ [ 

then attached to the needle and an attempt was made to aspirate sj 
fluid. 

*Mercurochrome, 2%, in alcohol, acetone, and water (B. AV. & Co.). 
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CONTINUOUS CAUDAL ANESTHESIA IN OBSTETRICS 


Nathan Block, M.D., and Sajiuel Rochberg, M.D., Baltimore, Md. 

(From the Obstetrical Service of Sinai Hospital) 


C AUDAL anesthesia in obstetrics was used apparently for the first 
time in the year 1919, but it did not make its appearance in 
America until 1923. Since then it enjoyed moderate popularity in this 
country. However, because of the element of risk, the procedure never 
became widespread, as safer anesthetics were available. Much of the 
early work was done in Baltimore and the method was used extensively 
in several of the larger hospitals. Baptist!' in 1939 reported 200 eases 
with excellent results. However, this method of obstetric anesthesia 
was discontinued throughout the city several years ago because of three 
maternal deaths in a total of approximately 600 cases. These deaths 
were all attributed to the anesthetic. Each of the deaths occurred in a 
different hospital after a large series of successful cases. 

Very recently, Edwards and Hin gsoiU published several papers on 
continuous caudal anesthesia which they used, not only for deliveiy, but 
as a means of producing a painless labor. They adapted Lemmon ’s'* 
method of continuous spinal anesthesia to caudal anesthesia, and ob- 
tained striking success in 65 cases with no serious complications. 

We were very much impressed by this report and a decision was made 
to try continuous caudal anesthesia in this institution despite the un- 
favorable experiences previously encountered. 


We made several changes in the technique described by Edwards 
and Hingson as we believed that these innovations would increase the 
safety factor. A 1 per cent procaine solution was used instead of 1.5 
per cent metycaine as shorter acting and less toxic. In addition, in 
Older to eliminate the large injected doses of the syringe method wliicli 
vaids and Hingson eiiiiiloyed, we devised a means of giving tlie 
piocaine by a continuous gravity drip. This was done to simplify tlie 
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^^lth tins metliod wo lioped 1o avoid any aocidonts as any nntoAvard 
symjdoins would he deloelcd before a large amounl of procaine was in- 
(roduced. It also olinjinated Ihc rejicated periodic injections through- 
out labor and provided a means of administering a more even and 
j’egnlalcd flow of l))c })rocainc. 


Results 

A total of 3f) patients was given continuous caudal anesthesia, 31 
priiniparas ajid S multipai'as. The anesthesia was started as soon as 
possible after admission to the hospil^al if regular utei’ine contractions 
could be felt. The amount of dilatation was unimportant and several 
patients were given the aJiesthosia Avith good results although the ceiwix 
was dilated 2 cm. or less. 

In this scries we luid 39 living mothers and 38 living babies. The lone 
fetal death was a macerated ictus and no fetal heart was heard on 
admission to tlio ho.spitai. For ])urj)Oses of clarity, the fiist 38 eases of 
tlie soi-ies will be jiro.sented as an entity and the last will be pre.sented 
in detail. 

In all cases comjdetc relief from pain was noted in from ten to fifteen 
mimite.s. Uterine contractions conlinticd iinabated, yet the patient aa’hs 
unaware of it. The majority of the patients would lie comfortably in bed 
throughout labor, cither readitig a magazine or conversing with their 
neighbors. The nursing problem, which is so important these days, was 
considerably lessened, as the.se patients required little attention. The 
contrast in two adjoining beds, one patient resting quietly under caudal 
and the other noisy and attempting to get out of bed under nembutal 
or paraldehyde analgesia, Avas most striking. 

Labor Avas sliortened Avith caudal anestliesia. The average length 
of time for the first and second stages of labor together for our eight 
multiparas totaled tAvo and one-half hours. This figure Avas attained 
despite several abnormal jircsentations and despite extremely early 
administration in some cases. For the 30 priiniparas, the average length 
of time Avas four hours, although one-half of the patients delLered in 
three hours or less from the lime of administration. Several cases were 
siiecessfiilly kept under caudal for ten hours or more, the longest being 
tAAmnty hours, in Aidiich time the patient receiA'ed 900 c_.c. 

Avith no untoAvard effects. The shorter duration of labor is undoubted > 
due to relaxation of the cervix and perineum. 

We haAm found caudal anesthesia to be of particular value in dystocia 
eases. It practically eliminated cervical dystocia and it reduced dj^stocia 
to actual cephalopelvic disproportion. Cases of this sort could be givei 
a thorough test of labor Avithout fear because the patient did not 
exhausted and she Avas able to cooperate fully Avith the Avishes of i 
nurse and doctor. It Avas a simple matter to keep her Avell hydia 
and fed if it Avas so desired. 

Ten patients Avere delivered spontaneously and 28 required operatne 
interference. Most of the Ioav forceps Avere done electively 
Avere indicated. Though the caput descended to the perineal nooi , 
loss of the sensation of rectal pressure prevented tliese women ii 
bearing doAvn unless encouraged. This practically eliminated the po 
bility of precipitate deliveries in bed. When full dilatation Avas rea > 
the obstetrician had full cooperation of the patient, and she could u 
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7. If no spina] fluid was (flitained, a Pilling hard vuliber tubing was 
then connected to the iuih of the needle and the needle was securely 
taped down in the median raphe. The patieni was then allowed to turn 
on her hack. 

8. The other end of the tubing was then connect ed by a glass adaptor 
to several feet of soft rubber tubing which led to a 250 c.c. graduated 
cylinder containing a 1 per cent procaine solution. 



7 t ^ cylinder was suspended from a standard at a lieight of from 
° Icet and the stopcock released. The procaine solution Avas then 
‘Hiowecl to drip at a rate of 15 to 20 drops a minute. 

occurred in ten to fifteen minutes, and the 
and deUve'r^ allowed to flow in eontinnon.sly at. this rate tliroughout labor 
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procaine by an injection \vilh a syringe. AYe then hooked up our 
apparatus and allowed the procaine to drip in by gravity. 

_ After five minutes the jmtient began to complain of some tingling 
in her feet, a common symptom with caudal ancsthe.sia, but she was able 
to move her toes. Shortly thereafter, she suddenly lost the power of 
speech, became very cyanotic, and went into collapse. The patient had 
respiratory ]mralysis and her blood pre.s.sure and radial pulse di.sap- 
pcared. She was given artificial respiration until .she could be intubated 
and then her respirations were maintained with oxygen through the 
intratracheal tube. Caffeine, eoraminc, and adrenalin wei’e administered, 
as well as heat and intravenous llnids. Kespirations were not re-estab- 
lished for forty-five minutes, and she had spinal anesthesia for six 
hours. The caudal had been discontinued at. the first signs of distress, 
but this was not before the patient had received a total of 30 c.c. of 
procaine .solution. The patient returned to consciousness one and one- 
half hours later, and ten hours later she delivered a living child. The 
mother and baby made an uneventful rccoveiy, and were discharged on 
the tenth day in good condition. 

Conclusions 

Although there were no fatalities in this scries, we feel that no matter 
how the procaine is administered, the danger of an anesthetic death is 
still very real. Dc.s])itc its many advantages, we do not feel that con- 
tinuous caudal anesthesia is a ])roccdurc to be used indiscriminately. 
The inherent risk of introducing the needle unknowingly into the spinal 
canal is constantly present. It may have a place in cases where other 
forms of analgesia or anesthesia are contraindicated, but we do not be- 
lieve it is as safe as the anesthetics now commonly emplo 3 ’’ed. AYe believe 
that its use should not become routine, particularly in smaller hospitals 
where a competent airesthetist is not always available to cope with the 
serious complications resulting from an accidental introduction of the 
anesthetic agent into the spinal canal. 
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It is well known that vitamin A has a favorable effect by epithelization 
vitamin D is effective in certain eases of eczema. Based upon these facts * 
applied vitamins A and D to cervical erosions. He combined this treatment wj 
lysol douches. He maintains that vitamins A and D are effective in 
erosions. This is particularlj^ true of erosions found in acute gonorrhea m 
Cod-liver oil contains relatively small amounts of vitamins A and D, hence i i 
to use a special ointment containing large amounts of these 
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couraged easily to bear down. In this inannei’ we were able^ to deliver 
10 patients spontaneously. Three cases were breech deliveries and no 
difificulties were encountered. 

In 35 cases no supplementary anesthesia was needed. No pain was felt 
despite forceps or episiotomy repairs. In three cases, a Kielland forceps 
for transverse arrest, an internal podalic version for a compound 
presentation, and a high midfoi’ceps for a persistent occiput posterior 
with cephalopelvic disproportion, inhalation anesthesia was utilized 
for delivery. The elimination of an inlialation anestliotic seemed espe- 
cially valuable for the three cardiac, one nephritic, one tuberculous, 
four toxemic, and one upper respiratory complications Avliich were 
present in this group of patients at the time of delivery. 

The absence of analgesic effects upon the fetus was most striking at 
delivery. Except for one macerated fetus, every baby cried in less than 
one minute and the vast majority cried before the delivery was com- 
pleted. 

The difference in the amount of bleeding at delivery was also rrotice- 
able. Although iro attempt was made to moasrrre tire amount of blood 
loss accurately, the estimated amount was far less than with inhalatiorr 
anesthesia. There were rro cases of post-partum hemorrhage. 

Four patients with pre-eelamptic toxemias Avere grveir caudal arres- 
thesia. In all cases some drop iir blood pressure was noted. No other 
medication rvas given. Although this is inconclusive, further studies hr 
this direction would not be amiss. 

Complications 

The complications that were noted in the order of their frequency 
were riausea and vomitiirg, dizziness, drowsiness, and iir one instairee, 
diplopia. These rvere probably mild systemic inactions to the procaine. 
A frequent complaint was Ioav back pain during the first twenty-four 
hours postpartum which was often so severe as to require one or two 
doses of morphine before relief could be obtained. Two patients may 
har^e developed a neuritis, as they constantly complained of back pairr 
during their entire hospital stay, and complete relief ivas not obtained 
until two Aveeks folloAving delivery. When the series Avas first started 
8 and 19 gauge needles Avere used. HoAA^ever, 5 of these needles broke 
While in use. Three Avere merely pulled out by the protruding frag- 
in tAvo cases a small skin incision Avas made before the needle 
could be extracted. No needles bi’oke after the 17 gauge needles Avei'c 
put in use. Despite these complications the method seemed most satis- 
actory, as the advantages seemed to outAA^eigh by far the disadvantages, 
tbirty-ninth case Avas a 22-year-old priinipara at term in early 
^be had a 3 cm. dilatation, Avith the cervix 50 per cent effaced 
the A^ertex at the level of the spines. Pains Avere fairly strong and 
every three to four minutes. The fetal heart Avas heard 
ml + loAver quadrant and Avas of good qualit 3 ^ The fetus aavos 

tol(? in the R.O.A. position. The patient Avas given an enema and 
''mid. She Avas put in the knee-chest position and a 17 gauge 
ce le AA'as introduced into the caudal canal. Suction Avas made Avith a 
s.Minge and no spinal fluid AA'as obtained. Unfortunately, since the 
sttni . complaining of her pains quite frequently, Ave did not adhere 
ct J to our accepted method, and she receiA-cd 10 c.c. of 1 per cent 
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grou]),s oi hy])ertonsivc ;ill)ninimiric, ])regii!nicio.s (more rapidlj’ than this 
can be done by any one man or elinie) and from analysis of these data 
in quantity to draw faetual eonolnsions on matters pertaining to these 
serious comi)]ica 1 ions of i)regnaney now too frecpiently impression- 
istically considered because of individual limited ex2)erience with group 
classification. This especially in the matter of clinical progno.sis; but as 
well such a division can serve as a sound basis for all other approach. 
At the Washington Confei’ence, for exami)le, etiologie, physiologic, meta- 
bolic, endocrinologic, and clinical di.scu.s.sion Avas so based not oiily by 
plan, but in much that was extemiioi'aneous, instinctively. In short there 
is a general feeling for this sort of division among intere.sted men at this 
stage in our ignorance of this subject. 

Since this stated purpose is defeated ipso facto, unless a majority of 
clinic directors are in some accord, we must, consider frankly the reaction 
in the last six years to this effort. It. is clear that in order to accumulate 
and analyze the data and inirsue allied investigation of set problems, a 
high degree of cooperative effort must exist between individual clinics 
and some propei'ly oquiiq)ed and manned bureau for collection. It is 
equally clear in retrosjAect that the American Committee on Maternal 
Welfare’s appointed “Committee on Cla.ssification ” was not equipped 
and manned to be the receiving body for this material and im^estiga- 
t.ion. At the Washington Conference of the United States Department 
of Labor, Maternal and Child Health Division, Children’s Bureau Avas 
stated to be so equipped and Dr. EdAA'ard Daly, Director, said the bureau 
AAms Avilling to act as a collection agency for these data. 


We may consider briefly reaction to the attein2?t to acquire an ac- 
ceptable tentative classification chronologically. The original paper 
before this Association Avas AAmll receiAmd as evidenced by the appoint- 


ment of a Committee on Classification. The Avork of this committee 
met Avith general ap2Aroval as e\ddenced by the “acceptance in principle 
of the classification in many clinics in the country. Hgaa'ca'CI', avc left 
the meeting at the First American Congress Avith the feeling that, in 
general, the criticism in the discussion Avas not constructive and that 
each discussant preferred his OAvn classification. The Washington Con- 
ference reaction Avas, on the Avhole, favorable to the Avork of the Com- 
mittee on Classification; but failed in our opinion to take cognizance of 
tAVO important points AAdiich aauU be discussed later. Dieekmann s Monp- 
graph opens Avith acceiAtanee of the Committee’s classification and in- 
cludes a table shoAving the incidence of the different groups in a smal 
number of cases from three clinics. Dexter and Weiss' in their book shy 
aAvay from these attempts at classification and approach the subject on 
the basis of different courses of hj^pertension in pregnancy. Tillman 
emphasizes the difficulties of fitting all cases to a classification but agrees 
Avith the idea that such an attempt is useful. 



GROUP INCIDENCE OF HYPERTENSIVE-ALBUMINURIC 
PREGNANCY UNDER THE NEW CLASSIFICATION* 


Foster S. Kellogg, M.D., Boston, ]\Lvss. 

In Collaboration With Duncan E. Reid, M.D. 

(From the Department of Obstetrics, Harvard Medical School and the Boston 

Lying-in Hospital I 


I N 1936 before this Association Ave presented a paper entitled “Recent 
Experience With a New Classification of Pregnancy Complicated by 
Hypertension and Albuminuria.”^ The material covered the accumu- 
lation of eighteen months and hence Avas of value onlj' in illustrating 
the groups in the classification. The purpose of the paper Avas to present 
the classification and justify its creation, and to attempt definite defini- 
tions of each group. In 1930,^ before this Association, in a communica- 
tion embodying an effort to correlate 1,100 cases classified crudely from 
the Boston Lymg-in Hospital Toxemia Clinic Avitli the AVilliams-Stander 
classification, I stated that “a cooperative study throughout the United 
States under a single classification is highly desirable. ’ ’ 

Subsequent to the 1936 meeting of this Association, due to the im- 
mediate interest of Drs. Cosgrove and Adair, The American Committee 
on Maternal Welfare “appointed a committee to develop an aeceptible 
classification of the toxemias of pregnancy based on available scientific 
and clinical knoAvledge of these diseases.” Robert D. Mussej^ Chairman 
of this committee, published in April, 1940, the results^ of the Avork of 
this committee. 

With the publication of this report this committee ceased to function 
as such. 


In 1939 before the First American Congress on Obstetrics and Gyne- 
cologj’^ Ave offered a further contribution entitled “The Classification of 
Hj’^pertension and Albuminuria in Pregnancy ”■* in Avhich, after four 
years’ experience, Ave presented a modified classification. 

The purposes of the present paper are three: (1) To crystallize the 
Product of scA^en years’ effort for an acceptable tentative classification 
and to analyze future possibilities. (2) To report gross figures in the 
gioups from the clinic of the Boston Lj’ing-in Hospital in the five years 
1935 to 1939 inclusWe. (3) To consider practical limitations of these 
c assifications, as used, especially as to subgroups. 

1. We can restate the purpose of a generall.v used tentative classifica- 
lon as folloAA’s: To accumulate as rapidlj' as possible data on different 
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If w (iKiit, itiild pr('-(.’clatii(isi!i (l!ir"cly unknowns), wo iiavo 

Group A ■ Kin cases 44% 

Group ]{ lf)4 oases ;)()% 

SGI! (Icfinitoly diagnosed oases. 

We JifiYc no definile .slalement of cims-indexing in the two groups. 

In this whole grou]) the gi-o.ss fetal death rate was 105 per thousand 
Hyc births as against a general rale in the hospital in 1941 of 66 per 
thousand. 

hh)!’ ])U2'po.ses of illuslJ'ation and in contrast to the above gross figures 
the only faiidy complete report in the five-year period is given below: 

Toxemia Clinic. Report of Boston Lying-in Hospital, 1939 

1. The total number of patients who attended the toxemia clinic was 
about 10 pel- cent of llie total ])alienls from all the pregnancy clinics. 
Those wlio had definile toxemia of pregnancy, including eases of chronic 
vasculai' or renal disease complieating pregnancy, was 7 per cent. 

The following statistics are presented: 


New patieiit.s: 

Ho.spit!il 2S7 

Ou(-i)afieut 57 

Visits: 344 

Subsequent visits 706 

Foltow-up visits 63 

Total visits 1,113 

lleliveries ; 

Priiuiparous 101 

Multiparous 136 

230 

Toxemias classified : 

Pre-cclainpsia, Grade 1 (mild) 174 

Pre-eclampsia, Grade 2 (severe) 26 

Eclampsia ^ 

Hypertension 23 

Nephritis 2 

Pyelonephritis 5 

Cortical necrosis of the kidney 2 


236 

All the maternal deaths were in women over the age of thirty -fi'C. 
Three of these women gave evidence, obtained at autopsy, of previous 
hypertensive vascular disease. It again emphasizes that caution must be 
exercised in this age group with vascular hypertension. 

2. Eclampsia . — There -were four cases of eclampsia with one deat i. 
Two eases were emergencies, one of Avhich died. Three had ante-partu , 
and one post-partum convulsions. Two were known to have had , 
blood pressures and kidney function prior to the onset of the disease ai 
both recovered. The status of the vascular and renal systems ot one p - 
tient w’^as unknown prior to the onset of the disease, Avhile m la j 
tieiit who died autopsy revealed previous arteriolar changes. 
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2. We now report in sununary the gross figures from the Boston Lying- 
in Clinic during the five years 1935 to 1939, inclusive. This material in- 
cludes that in our original paper.^ 

A total figure of 1,541 cases was studied, divided as follows : 

Group A, i.e., Disease independent of pregnancy, 169 cases, 11% 

Group B, i.e., Disease dependent on pregnancy, 1,370 cases, 89% 

Total 1,541 cases, 100% 

These percentages are exactly the same as in the preliminary study 
of eighteen months. 

For better perspective, however, it should be stated that of Group 
B, 1,186 eases, or 86.5 per cent, were “mild pre-eclampsia,” and since 
this group represents a little of everything and is frequently not de- 
finable at any given time, if ever, its inclusion distorts the true picture 
of the relative incidence of Groups A and B from a practical clinical 
standpoint since rarely is it of much importance in this respect. 

Group B shows; 

“Pre-eclampsia,” mild 1,186 cases, 86.5% 

“Pre-eclampsia,” severe 164 cases, 12.0% 

Eclampsia 30 cases, 2.2% 

Total severe pre-eclampsia and eclampsia 194 cases, 14.2% of Group B 

A breakdown of figures in Group A (i.e., disease independent of preg- 
nancy) shows (and part of this is estimated due to the fact that in some 
years the reports did not distinguish between “chronic nephritis” and 
“essential hypertension”) : 

1936 1938 1939 

Essential hypertension 76 eases 

Chronic glomerular nephritis 14 cases 


Total 90 cases in which a dif- 
ferential diagnosis was made. 

Essential hypertension including chronic nephritis” without dif- 
ferential diagnosis. 

1935 
1937 


Pyelonephritis in all years 
Total “Group A” 

^ summary, in percentages, our five-year figures show for Group A 

estimated in part: 

Essential hypertension 75, 80% (probably too low) 

Lhronic glomerular nephritis 20, 25% (probably too high) 

Lhronic pyelonephritis 0.6% (probably too low) 


28 cases 
41 cases 


69 

90 


159 

10 
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alorementioncd and sol, Ihc lime i'or group indexing as of the de- 
parture of the patient from the Hospital. This time may be all right 
for the individual clinic although avc do not helieve this, but is certainly 
not so for group data collection, because it contradicts the principle we 
learned from Herrick and Tillman, namely, that some follow-up at lea.st, 
and the longer the better within practical limits, is vital in grouping 
these patients. The Conterence al.so dwelt at length on the loss of pa- 
tients when a policy of follow-up is pursued but, as Herrick said in 
Wa.shington, “It does not matter whether yoii get all back or not, you 
still have enough for a good cross section. In both private and hospital 
practice an adequate percentage for satisfactory study will report.” 


Conclusions 

We thci’cfore make the following .specific recommendations. 

1. That definitely defined subgroups in Gnmp A be incorporated in 
the classification. 

2. That a copy of the Proceedings of the Washington Conference on 
Eclampsia 1941 he made available to each clinic using the classification. 

3. That arrangements he made bet-ween interested clinics and the 
Chairman of the so-called permanent Committee to supply the Washing- 
ton Bureau with a limited round number of carefully studied cases each 
year on a set date, the number to depend on the size of the clinic and its 
personnel ability to study the cases; cases of the previous year, i.e., at 
the end of twelve months after ho.spital discharge. 

4. That these reports take a set form somewdiat as in our hospital 
report of 1939 (shown above) w'ith somewdiat similar comments but that, 
in addition, fetal and maternal morbidities (including specific state- 
ments on degi’ee of prematurity in terms of wrecks gestational age checked 
against w^eight) ; and pathologic report on all available material includ- 
ing placentas, be incorporated in each group; and a definite statement 
of cross-indexing, as this report does not do. 

5. Thus and only thus, in our opinion, can we obtain satisfactory in- 
foimiation with not too great individual effort and wdth the understand- 
ing that some clinics are better equipped and manned than others to 
supply data in quantity. 
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3. ffcfo/ Dcatlia . — 

grahe 1 

OKADE 2 

HYPER- 
TENSIVE TOTALS 


milh 

SEA'EKE 

DISEASE 

Delivered patients 

374 

2C 

23 223 

Stillbirths 

4 

4 

6 14 

Neonatal deatli.s 

4 

1 

0 5 

Total per cent 

4.G5 

39.2 

26.1 S.97 

Corrected per cent; 

Stillbirths 

1.72 

11.5 

4.35 


1.72 

.0 

.00 


3.44 

11.5 

4.35 

In addition to the 

above there Avere tAvo mothers Avith chronic glomern 


lonepliritis, both of Avliom delivered nonviable stillbirths. Out of five 
cases of chronic pyelonephritis, only one baby Avas discharged from the 
hospital alive. 

The fetal mortality in the toxemic group has been materiallj’’ decreas- 
ing over the past five yeai-s. We belicA'e this can be explained by tAvo 
factors; first by the more frequeni. inductions of labor near the thii’ty- 
fifth Aveek of in-cgnancy, and second, the ]jroscnce oi an excellent pre- 
mature nursery to alloAv tlie pediatric and nursing staffs to sahmge eaclj 
year an increasing number of premature babies. To fui'ther emphasize 
this, there Avere only five stillborn infants in all the groups Avhom the 
obstetricians might haAm saved if induction of laboj' had been peJ’formed 
at an earlier date. 

Comment 

We have in the “classification idea” along these lines something ac- 
ceptable to most obstetric clinics for present use. Its seed has noAV been 
planted for seven years; it budded Avith the publication in 1940 of the 
report of the Committee on Classification;® it floAvered mildly at the 
Washington Conference in 1941.® As it stands noAV it appears to us 
to need still fnilher pruning to bear its hoped for fruit. 

One-half its purpose has been fulfilled; Ave have a common clinic 
language in the subject. The other half, the accumulation of data for 
general information, is unfulfilled. 

The Committee on Classification failed to realize that for data collec- 
tion purposes it is important to distinguish betAveen mild and severe 
chronic glomerular nephritis and perhaps mild and severe pyelonephritis, 
since quite different prognoses and results exist in these subgroups, cer- 
tainly in the former. (These are definitely defined in our papers of 
19361 and 1939.^) 

The Washington Conference, pushed for time because of the A’ery 
considerable amount of ground it was attemiiting to cover (and an un- 
mlanced amount of this was given to Classification discussion) ])laniied 
uo definite mechanism for collection of data, liastily voted to acce])t 
tie Committee’s Classification Avithout consideration of the subgroups 
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witli it. A resolution brought up for cousideralion by this Association, and providing 
tho noeo-ssary means, would be a most worthy object of attack for this particular 
problem. 

DR. A. A. CRI'j.VDlCK, Nr.w Haves’, Con'S'. — T licre are two particular points 
uliicli sliouhl 1)0 emi)hasized. Most clinics have associated with the obstetrician an 
internist and a ehoniist. Tliesp associates have become interested in the problem 
of to.vomias, have criticized our clinical classification, and substituted a chemical 
nomenclature. However, I still think wc should have associated with us medical 
men of the best ('iiliber obtainable. 

Tlic second point is the use of nomenclature from a clinical point of view. At 
last We have begun to talk about tho same thing.s, and wo had better persist in fol- 
lowing Dr. Kellogg '.s nomenclature. A biochemist should be associated with this 
Committee, but wc .should continue to use tho clinical nomenclature so that we will 
know what wo arc talking about. 

DE. GEORGE F. REKDLETON, Kan’.sa.s City, Mo.— I am not satisfied with this 
classification. If you are going to .sot up a classification, it should be consistent, 
either clinical or anatomical. In the pre.«cnt tcrminologj', for instance, we use 
the term eclampsia, which is a clinical entity, and then wc mix this tvith pathologic 
terms us nephritis or pyelonephritis. 

DR. A. J. RONGY, Kkw Youic, K. Y. — Eclampsia is not a hereditary disease, 
but there is definitely a constitutional tyi)e, which is more jwone to develop eclampsia. 
The experienced obstetrician in many instances .should be able to anticipate the 
type of pregnant woman who is likely to develop toxemiii in pregnancy. It is a well- 
known clinical fact that a woman, long-necked and long-boned, with a slightly 
enlarged thyroid, seldom develops eclampsia. 1 believe that our present knowledge 
of etiology of eclampsia i.s not .suflicient to warrant any classification of the disease. 

I believe that it is more important to watch these patients from a clinical stand- 
point and rely more on clinical .symptoms than to be guided by the laboratory find- 
ings. Those patients who develop severe toxemia usually have a premonitory period 
and begin to complain of general malaise, loss of appetite, headaches, epigastric 
pain, visual disturbances, and occasionally itching of the skin, accompanied by an 
increase in the blood pressure and albumin in the urine. When the clinical symptoms 
do not improve or sub.sidc under treatment, the pregnancy will have to be inter- 
rupted. 

DR. KELLOGG (closing).— I did not intend to bring up the question of what 
constitutes eclamx)sia, or suggest perfection for this classification. We would ne 
come a better classification from those who criticize that which we propose. 

There are many subgroups, small in any one clinic or individual’s experience. 
There is no question, for example, that there is chronic glomerular nephritis in prCa 
nancy. There 0103- be cases which are followed b3’ such complete recover}’ that if t ic 
patient is studied until the utmost care six or eight months afterward 30U could no 
determine that she had had it. We do not y’et know the prognosis for these patien ., 
in their future life as a whole or in future pregnancies. The only way to discorer 
tliis is to get material for these minor groups, from a great many sources. 

It is problematical as to who will earr}- on the work. Nevertheless, we nish to 
go on record at this time with this plan as desirable work for some future date. 
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Discussion 

DE. NICHOLSON J. EASTMAN, Baltimore, Md.— T he classification of the 
toxemias of pregnancy is of the utmost practical importance. Patients who have had 
hypertension during a previous pregnancy are continual^ asking about the chances 
of going through another pregnancy satisfactorily. It is only by observing and 
cataloguing a large number of cases, all carefully studied and followed, that we 
can establish the prognosis of these patient.s. Hr. Kellogg’s recommendation that 
carefully studied cases be submitted each year for analj'sis and review is an ex- 
cellent one. It will be only a modicum of cases, however, that lend themselves to 
critical study, because of lack of information. Our own greatest difficulty in classi- 
fying cases of toxemia is that a history- throughout pregnancy is necessary. The 
main dividing line used by the Committee in differentiating chionic from acute 
toxemia is the time factor. Do the signs develop before or after the twenty-fourth 
week? Very often patients develop toxemia later; and not knowing what has trans- 
pired early in pregnancy, it is impossible to classify such eases, at least on the cri- 
teria used by this classification. 

In our experience, chronic hypertensive vascular disease is becoming an increas- 
ingly frequent cause of maternal death. Fifteen years ago 00 to 70 per cent of 
our deaths from toxemia of pregnancy- were the result of eclampsia. Little by- lit- 
tle, as a result of better prenatal care, and a better understanding of eclampsia, 
deaths from eclampsia have decreased to such an extent that they make up only 6 
to 8 per cent of the toxemic deaths. Conversely-, whereas fifteen years ago, 20 per 
cent of our toxemic deaths were due to chronic hy-pertensive vascular disease; today 
70 per cent are the result of that condition. We believe, accordingly-, that tins 
group of chronic hy-pertensives deserves increasing attention. 


DE. SAMUEL A. COSGEOVE, Jersey City, N. J. — Discussion of what consti- 
tutes the several groups in a classification brought before us this morning by Dr. 
Kellogg is not pertinent. His plea, first of all, is for a common medium of ex- 
pression. Each one of us may have our own ideas as to modifications of that Tnedium 
of expression, but unless we all use the same medium we cannot get together the 
great mass of material which is so important. We must agree, for the present at 
least, on the basis which Dr. Kellogg and the Committee on Maternal Welfare have 
suggested. By and large it is not a bad system. I think it necessary- to point out 
that a mere pooling of large numbers of cases will not accomplish the desired re- 
.sult. Xf the agency which will handle this immense national material is merely- an 
uncritical indexing agency, that effort will necessarily- go to waste. There must be 
a sorting of the material that come.s in by a competent critical agency- before it 
IS turned over to the indexing agency-. 

Components of this pool from various sources will be based on studies of vary-ing 
competency, and differing durations of observation after the occurrence of the 
^-Vemia. Therefore, as these studies come in from individual clinics, they should 
u cialuated before being drawn into a pool from which broad deductions are to 

be attempted. 


wo^f KOSMAK, New York, N. Y . — I believe that the most note- 

to°\ brought out in Dr. Kellogg's paper is the need of some central body- 

tlie d has suggested, and I think the most available source for 

Pa^ f body is one of the national societic.s intcrc.stod in this 

ern field. Without intending this to be derogatory, I doubt whether a Gov- 

be agency whieli is interested in the stati.stica) side of tliis question would 

Well undertake this study-. An organization such as this Association could 

^ upon itself the duty- of doing exactly ivhat has been suggested. We have 
a number of people who have tried to do this, but we arc not getting anywhere 
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riiie sl.iinulalod llio iilw'U.s under lhe.se conditions. In 1927 BueJcer,' 
working on the hypothesis of Ihe relation oi‘ the .sympall)ofic .sy.stem to 
uterine eonlrctctions, ro]K)rted a relaxation effect of epinephrine on the 
contraction rings in dystocia. His records are in ])art grapliic, but 
for the most part ai-e clinical interpretations. Since that time a con- 
.siderable mnnber of observations have been made by many authors with 
contlicting opinions, some feeling that epinephrine is motor to the hn- 
man utei-n.s'- and others that it is inhibitoj-y.'- •• "• 



Clinically, epinephrine alone has seldom seemed satisfactoiy for the 
relaxation of these contraction rings. Because of the unsatisfactoi’A 
clinical results from the use of epinephrine, and the great ditferences 
of opinion regarding its effect, it seemed wise to restudy this sub.iec 
and try to obtain information on the human uterus. 

Methods 

During the course of our studies on uterine motility, Ave attempted to 
assay the effect of the administration of epinephrine on the lahouno 
and post-partum uterus. While epinephrine Avas given both m 
venously and intramuscularly, it Avas usually given intravenous 3 la 
order that Ave might more easilj^ record the beginning and end of t e le 
sponse obtained. Epinephrine solution 1 :1000 Avas gwen in sa 



THE EESPONSE OF THE HUMAN UTERUS TO EPINEPHRINE- 

Willis E. Brown, M.D., and Violet M. Wilder, Ph.D. 

Omaha, Neb. 

(From the Department of Obstetrics and Gynecology, University of Nebraska, College 

of Medicine) 

L aboratory observations have frequently been transferred directly 
j to clinical practice without the necessary critical study to determine 
their value or safety. Such superficial observations are frequent in med- 
ical literature and, once a positive statement has been made, it is copied 
repeatedly without recheck so that it is not long before this poorly 
established concept becomes a quoted dictum of therapy. Once these 
concepts have been made a printed record, they assume authority all 
out of proportion to their value, and the reader fails to critically an- 
alyze the evidence which led to that conclusion. It then requires a large 
accumulation of negative information to compensate for this one positive 
statement. This seems to be true of the recommended use of epinephrine 
in treatment of tetanic cervix and hourglass contractions of the uterus. 

Because of confusion involved in terminology, throughout this report 
we shall use the term “contraction rings” to include all of those variants 
of uterine contraction Imown as Bandl’s ring, retraction rings, hour- 
glass contractions, and others. While it is possible that these may repre- 
sent different clinical entities, ■sve are inclined to agree ivith Rudolph,^ 
who describes these as an exaggeration of the normal process of uterine 
contraction and retraction, and that these pathologic states represent 
an accentuation to an abnormal degree of physiologic processes. 

A contraction ring may be defined as a localized area of tetanic uterine 
contraction which interferes with the process of labor (Pig. 1). The 
best evidence seems to suggest that this is a disturbance in uterine ac- 
tivity resulting from abnormalities Avithin the uterus itself. Whether 
there is a disturbance in the neurogenic reflex arcs of the sympathetic 
system is still unknowm. While many factors (pituitrin, intrauterine 
nianipulation, forceps, etc.) may precipitate this process, contraction 
lings develop most frequently as a complication of fatigue, dehydration, 
and prolonged labor. 

One of the earliest reported studies of the action of epinephrine on 
inf made in 1912 by Dale and Laidlarv," using the isolated 

ser^-^ • uterine strips of the cat and guinea pig. These ob- 

noted that the spontaneous contractions of the uterus ivere abol- 
liunT addition of epinephrine. In 1913 Gunn^ studied the isolated 

M uterus (both intact and muscle strips) and reported that epineph- 

moetlnET ot the American Federation for Clinical Research, Minne- 
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llu! (lui"il.ion ol' I lie oflVcl of opiiiophrinc on llu; Jiunian utenis varied 
.somewiial, Inil in fionerai lasted less than i’onr minutes or until the next 
independe?if. eo?]ti-aetion. This efteet is inanil’ested by a zone of in- 
acdivily which com])aiTs in type to the pause which follows extra- 
systole in the cardiac. Thci'e was no drop in the ntei-ine ba.se line, so 
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3. — I^-iboriiiK utoru.s; epinephrine injected intravenously. 
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Fig:. 1. — I^tiboring uterus: epineplirine injected intravenously. 
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Fig*. 5. — Laboring^ uterus; epinephrine injected intramuscularly. 

that we believe this represents a disturbance in rhythm rather than an 
alteration in uterine tone. We are unable to demonstrate the increase 
tone recorded, by Woodbury® or Gunn.® Throughout these observa ions 
no evidence was adduced to support the theory that the cervix 
under the influence of epinephrine. Had the cervix relaxed the lij r 
static bag would have been expelled by the uterine 
this was not observed. The serial-recording observations of Ht 
indicate that at least for the monkey, the cervix and body ot tlie ni 
react in the same manner, i.e., bj’- contraction. 
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one to two minim amounts ; while this is quite small it approximates that 
used in clinical practice. 


The observations on the post-partum uterus wmre made on patients 
who were entirely normal and were hetAveen the fourth and eighth post- 
partum day. Under sterile conditions a Hegner bag was inserted in the 
uterus and connected by water to a mercury manometer and kymograph 
so that graphic records were obtained (Fig. 2 ). 

The observations on the laboring uterus were made by similar direct 
manometric methods. On several occasions rve were privileged to con- 
nect a Voorhees’ bag, being used for the control of hemorrhage in pla- 
centa previa to a recording kymograph. 



— Method of obtaining curves. Hydrostatic bag was inserted into the uterus 
precautions. Contractions were recorded bv a water-mercur^’- float 

rnanometer. 


the introduction of the bag a period of adjustment was per- 
nutted Avhich varied from thirty to ninety minutes. The effect of ep- 
wephrine tvas studied on tAvo types of uteri, laboring and puerperal. 
ome_ of the puerperal uteri exhibited spontaneous rhythmic contractions 

in others the contractions Avere induced Iia’ an oxA’tocic (pituitrin 

01’ ergot). 

Results 

au?t^*^ ^^^^11 uterus responds to intravenously injected epinephrine 
foun^l contraction, typical examples of Avhieh are to he 

uitud ? 3 through 8. These induced contractions varied in mag- 

This ^ general they represented an extras^'stole type of response. 

CA'clc^^^.!^-^^ induced contraction AA'hich occurs ]irematurely in the 
tractin^'^ followed by a conipensatory pause. If the uterus Avas con- 
curred^tP' injection a greatly heightened contraction oc- 

thesnmf difference in response Avas obserA’ed hetAveen 

induppti contracting uterus and the uterus Avith an oxytocieally 

in .^J'l'u^i (Pigs. 6 and 7). In no circumslances A\-as there a droji 
»i lone indicating a relaxation. 
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1<nn spceic.s (Table J, Group II) vary witli llie status of the uterus. 
NN c reeoginze Ibat llic normal laboring uterus and the puerperal uterus 
may not respond in the same manner as an abnormally contracting uterus 
shou’ing cont 2 'aetion ring. 

TAiir.v; I. Utiuu.n'i; Uksconsk to EiMXKPJnuxK or Various LAaoiiATofiY AiVi.MAi/.s 


(I?KVtSKI> KnOM KKY.S'OmSll) 



AXIMAI. 

■ 

GUAVin 

XOXGRAVID 

I. 

Guinea pig 

Pat 

blouse 

1 

/ 

Inbibilor 

Inhibitor 

II. 

Cat 

Dog 

( 

\ 

Motor 

rnhibitor 

III. 

Rabbit 

Squirrel 

Ferret 

Hedgeliog 

Monkey 

* 

Motor 

Motor 


Human 


Motor 

Motor 


That epinephrine alone .seldom adeejuately relaxes these contraction 
rings, has been the clinical experience of many obstetricians. Most au- 
thors*®’ recommend the combined use of epinephrine and a general 
anesthetic. If one recalls that intramuscularly injected epinephrine 
does not become effective for several minutes, it is more likely that the 
relaxation produced under this schedule is the result of the anesthetic. 
It is our own imi)rc.ssion from clinical observations that no advantage 
is obtained from the use of epinephrine in contraction rings. This 
opinion is based on both abdominal palpation and vaginal examination 
of the patients treated with epinephrine. 

If epinephi’ine were simply valueless in the management of coi^rac- 
tion rings, our observations would be of academic interest only. How- 
ever, in a fatigued, dehydrated and shocked patient who is in the excite- 
ment phase of ether anesthesia, epinephrine carries a serious potential 
risk which we are not warranted in inflicting on our patient unless we 
can demonstrate clear-cut and unquestioned value. Under such con- 
ditions epinephrine may very well further contribute to the deyelopmeii 
of shock by increasing the spasm of already constricted arterioles, an 
thus continue the vicious cycle of capillary stasis, tissue anoxia, an 
eventual circulatory collapse.®® Epinephrine also increases tiie nn- 
lability of an already rapid heart,®* further accelerating it to the pom 
of diminishing volume output, and may initiate a disturbance of I'hyt mi 
such as ventricular premature systole. 


Since we are unable to demonstrate any value from epinephrine, an 
because the dangers which may result from its use are greatly increase 
in the obstetric conditions developing in contraction ring dystocia, ^e 
believe it unwise to use epinephrine in the management of this com 
plication. 
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These findings ai’e in accord with the observations of Woodbury and 
others Ivj'- and others and Bourne and Burn as far as rhythm changes 
are eoncerned. Ivy," and Bourne'' have recorded the same type of 
curves obtained in our studies. Thus the confusion that has existed 

ADRENALIN 

POOFOIU. TOKOS m ns. 1.5 



TWEi } inn. 

Pig. G. — Puerperal uterus, .spontaneous rhythm ; epinephrine injected intravenou.sly. 


RTOCIN 
mns. IE 


ADRENAUN 

m ns. 1.5 




*^ ^ ■1 1 I II j miiinn i u m u r <mn n miv i i nu t mi T unu \ I ' lnmiMi rr m in nu r nunt^mn 

TXUEt I Ulti* 

PIfr. 7. — Puerperal uterus, pitocin induced rhythm ; cpinc!)hrine injected intravenously. 


pt ih ds 

ERSOTRATE adrenalin 

^2. mg- m n5. i<s 



Tnci i-lB... 


IT I I IT 1 rT*! I I I I m IT 1 1 1 1 ' l I 'T i"ri t-ri r tt t 1 1 n f i 1 1 > 1 1 


J Ic. S, Puerperal uleru.s, crpotrate induced rliythm ; opincplirine injected intravif- 

nously. 


response of the lunnan uterus to epinephrine rosolvc.s 
D-u- what constitutes inhibition. The ap- 

< oil mlnbilion claimed liy one group, we believe, is the refi’actoi'y state 
muscular activity rather than a drug effect. 

eiirv**-** and a more crilieal inter])i-etation of the 

the 1^'' ll'c literature we believe that epinejihrine stimulato.s 

tied puerperal uterus to contraction. Table 1, modi- 

i:i_. -‘'eynold.s,” e.xplains some of the differences of opinion in the 
Animals vary in their response to opino]fiirinc, and in cer- 


literatnre. 



PERIPHERAL BLOOD FLOW DURING GESTATION- 

1). I. Aukamsox, iAI.I)., K. Flacms, iAI.l),, axo S. Al. Fikkkt, AI.I). 

UixcixxATi, Ohio 

(From the May Iiistilulc for Medical llcscarch. The JewMi Hospital) 

I T IS gcnernlly ac(‘ei)le(l tlial. the ])regnanl slate is associated M’itli 
cardiovascular changes of considerable magnitude. Obviously, since 
llio growing embryo requires addilional nourisliment, and since the waste 
products consequent 1o its mclalwlism must be excreted, a gradually 
increasing burden is placed upon the maternal circulation. In 1915, 
LindharO found tliat the cardiac output in the one pregnant patient 
studied increased 50 jier cent during gestation. This result has subse- 
((ucntly been confirmed by a number of investigators.-'^ Associated with 
llie augmented cardiac out])ut is a definite elevation in pulse rate which 
tends to incrca.se gradually until term and then falls immediately after 
delivery. TJie changes in blood pressme are not significant nor con- 
stant, although there is a tendency for a widening of the pulse pressure 
during the fourth to the ninth lunar months. 

Besides the above change.s, a numbo’ of workers®’ ' have reported a 
progressive increase in plasma and total blood volume, which, according 
to Cohen and Tliomson,® may well be the cause for the augmented cardiac 
output. The latter investigators have also confirmed the observation 
of Pelissicr® that the viscosity' of the blood is decreased during at 
least the first nine lunar months of pregnancy. 

With such definite altei’ations in the dynamics of the circulation, it 
would be expected that the blood flow to the extremities is likewise af- 
fected. In this respect, Huehart^” postulated the existence of periph- 
eral vasoconstriction in pregnancy and for many years this idea was 
generally accepted. In fact, it has been considered that a ch’culating 
vasopressor substance is the responsible agent, although no definite 
evidence to support such a point of view has ever been presented. The 
velocity of the blood in pregnancy has been extensively studied, most 
of the reported readings falling ivithin the range of normal, nonpreg- 
nant women. However, according to Cohen and Thorason,^^® there is a 
trend toward an increase up to the thirty-sixth iveek. 

In the present investigation, the actual rate of resting peripheral bloo 
flow Avas determined in a series of pregnant women, using the A^enous oc 
elusion plethysmographic method. 

Method 

Blood floAV readings Avere made at monthly intervals or at less duiino 
the last tAvo trimesters of gestation and for a month or tAVO alter 

*Aided by the Samuel and Regina Kuhn Fund. i id at Boston. 

Presented at a meeting of the American Physiological Society, hei 
Mass., April, 1942. 
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Conclusion 

1. The human uterus can serve as a useful means of studying the 
action of certain drugs which have been studied on experimental an- 
imals: It is only by this means that we may avoid the pitfalls of directly 
transferring animal studies to the human being. 

2. The action of adrenalin was studied on three types of human nteri ; 
(a) laboring uteri with spontaneous rhjdhm, (b) puerperal uteri ex- 
hibiting spontaneous rhythm, and (e) puerperal uteri with an oxy- 
tocically induced rhythm. 

3. Epinephrine causes a premature contraction of the uterus which is 
followed by a short latent period (compensatory pause) but ■without 
evidence of relaxation. 

4. Any apparent relaxation which follows epinephrine is always 
preceded by a period of increased activity. 

5. We find no evidence to support the use of epinephrine in dis- 
turbances of uterine contraction such as Bandl’s ring, retraction rings, 
etc. 

6. Because of fatigue, dehydration, and shock, epinephrine is po- 
tentially dangerous in these patients and is not recommended. 
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Ihe iviiige of Die delcrniin.-tfions ohlaincd in the control series (an aver- 
age for the Y-liole grouji of 1.6 e.c. per minute per 100 e.c. limb volume, 
as compared with 1.3 e.c. for the nonpregnant women). Fig. 1 is typical 
ol the circulatory changes in the leg observed during the period of 'ge.sta- 
tion. In 1 of the subjects (Jj. C.) there were .some variations in the 
individual figures, but these were no more marked than those noted in 
the group of nonpi-egnant women taken at intervals over the .same period 
of time. 



WEEKS 

Fip. 2. — Blood flow changes in hand and forearm in Subject I.G. 
cubic centimeters per minute per 100 c.c. limb volume. Definite increase 
flow observed during period of gc.statlon, with a tendency toward a rail anei 
livery. 


The forearm was examined in 11 subjects, and in S of tli^e the read- 
ings obtained during the period of gestation again fell within the range 
for normal determinations (an average of 1.6 c.c. for the group, as com- 
pared with 1.5 c.c. for the normal series) (Table II). Typical responses 


Table II. Resting Blood Flow in Forearm During and After Pregnancy 


SUBJECT 

PREGNANCY IN WEEKS 


17-20 


23-2(3 

20-29 

29-32 

32-35 

35-38 

38-40 

F. F. 







1.2 

1.4 

L. L. 





1.8 

1.3 



B. S. 





1.8 


1.0 


R. S. 


2.2 


1.4 


1.9 



L. C. 


1.7 


2.0 

1.7 

2.0 



I. G. 

1.5 


2.3 



1.5 


1.3 

L. F. 

1.5 


2.4 

1.7 



1.9 


C. S. 







1.0 

1.1 

A. G. 


3.G 

2.3 

2.7 


1.8 


1.5 

H. F. 



2.3 

3.2 





L. A. 






2.2 

2.4 

3.0 


POST-PARTUM 

peri od in weeks 
0-3 I 3-6“ I ^ 


1.2 


1.0 

1.0 


1.5 

3.1 


2.4 

1.9 


2.5 


1.9 

1.9 

2.6 


‘Blood flow in cubic centimeters per minute per 100 c.c. limb volume. 
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livery. Twelve normal pregnant women and one ivitli fully compensated 
mitral stenosis ivere utilized in the study. The rate of blood floiv was 
determined separately in the hand, forearm and leg at a hath tempera- 
ture of 32° C. (temperature of the ivater in the plethysmograph) and 
at a room temperature of 25° to 27° C.,. according to the technique pre- 
viously deserilied.^" The blood pressure and pulse rate ivere recorded on 
each occasion. 

Results 

For comparison with the data obtained in the pregnant subjects, a 
series of 45 normal, nonpregnant wmmen of approximately the same age 
group was used. The blood flow in the leg was found to be 1.3 c.c. per 
minute per 100 c.c. limb volume (o--0.4),® in the forearm, 1.5 c.c. (o--0.5) 
and in the hand, 7.2 c.c. ((7-3.1). 



PARTUM 

WEEKS 

1. Blood flow changes in leg and forearm in Subject L.F. Readings in cubic 
centimeters per minutes per 100 c.c. limb volume. 

Bloocl Flow During Gestation . — The leg was examined in 5 subjects, 
11 cagg average of 3 to 4 times during the period of preg- 

aiicj (Table I). In every instance the blood flow readings fell within 


Aiu.i, T. Rk.stixg Ri.ooi) Plow in the Leg During -vxn .\etei: Puegn.\ncy’ 
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a slight decrease in pulse pressure as a result of a similar alteration in 
the systolic blood pressure level, the diastolic pressure for the most part 
remaining unchanged. With re.spcct to the pulse I'ate, the readings were 
generally higher than normal, with a tendency toward a fall either in 
the last months of pregnancy or in the post-partum period (Pigs. 1 
and 2). 

Discussion 

b'rom the foregoing, it. is clear that the changes in the local circulation 
through the forearm and leg in gestation are for the most part neg- 
ligiblc, despite significant alterations in the general hemodjmamics. 
Certainly the hypothesis that there is a vasoconstriction of the blood 
vessels in the extremities in this state is not supported by our findings. 
In view of the increased cardiac output, one might theoretically have 
expected an augmentation of peripheral blood flow, but, with the ex- 
ception of 3 cases, this was not apparent in the forearm or leg. Evi- 
dently, then, the increased quantity of blood e.iected bj" the heart is 
utilized in the main in satisfying the greater requirements of the uterine 
circulation ; little, if any, selective shunting of blood from the extremities 
to the placenta taking place. 

It is of interest to note that despite the consistent finding of an ele- 
vated venous pressure in the low'cr extremities in pregnancy, in conse- 
quence of the increased resistance to venous return by the enlarging 
uterus,®’ the rate of blood flow in the leg remains normal. This is 
further proof for the view that changes in the venous side of the cir- 
culation, unless marked, do not necessarily affect arterial inflow. 

The results in the hand merit further discussion. It appears quite , 
probable, on the basis of our data, that there is a definite trend toward 
an increase in the rate of blood flow through this vascular bed as the 
pregnancy progresses. Since the hand ordinarily plays an important 
role in body heat conservation and dissipation, it was at first considered 
that the altei’cd maternal circulation through this site was a manifesta- 
tion of the mechanism whereby the heat produced by the metabolic 
processes in the fetus is removed. However, the fact that in a nuni- 
ber of subjects the rate of blood flow in tlie hand did not diminish ia 
the period immediately following parturition would be opposed to this 
view. Another explanation may be related to the observation that m 
pregnancy there is an increase in oxygen consumption, which is greater 
than that expected on the basis of the sum of the high metabolic late 
of the fetus and the augmented maternal respiratory work.^^ It is pos 
sible, therefore, that an overfunction of the thyroid gland^^ might o 
the explanation for the high blood flow in the hand. It is of inter es 
that all of the wmmen in the series volunteered the information t la , 
except for the first few’ months, their hands and feet had become ^ei^ 
much wmrmer during gestation. In 9 of these cases the extremities wei e 
ordinarily quite cold. Since all of our studies rvere made during i 
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are noted in Figs. 1 and 2. It is of interest that in the patient with 
compensated mitral disease (L. C., Table II) the results in the forearm 
and leg were similar in all respects to those already described for normal 
subjects. 

In the remaining 3 of the 11 subjects in whom the forearm was stud- 
ied, a number of the determinations obtained during the period of 
gestation were definitely increased (an average for all of the determina- 
tions of 2.5 c.c. as compared with 1.5 c.c. [a— 0.5] ) for the nonpregnant 
women. No consistent trend, howmver, eould be noted. In one in- 
.stance (A. Cl.) the readings were initially high, to decrease as term Avas 
approached, while in another (L. A.) the reverse Avas true. In the case 
of H. F., the results were indefinite, since only two determinations eould 
be obtained before the subject went into premature labor at the end of 
the thirty-eighth week of pregnancy. These patients differed in no way 
from the others in the group in respect to blood pressure or pulse rate 
changes. 

The hand was repeatedly examined in 7 subjects (Table III) and in 
all instances a significant increase in the rate of blood flow ivas noted 
as the pregnancy advanced. This is clearly demonstrated when the 
average control figure of 7.2 c.c. per minute per 100 c.c. limb volume 
(o--3.1) is compared with the readings obtained in the last two trimesters 
of gestation (Table III). Fig. 2 is typical of the increase in hand blood 
flow observed during the pregnant state. 


Table HI. Resting Blood Flow in the Hand During and After Pregnancy* 


subject 1 

1 

1 


pregnancy 

IN WEEKS 



POST-PARTUM 
PERIOD IN WEEKS 

1 


20-23 

23-20 

20-29 

29-32 

32-35 

35-38 

38-40 

0-3 

3-6 

6-9 

B, S. 

L. A. 

1. G. 

a.g. 

C. S. 

R. S. 
H.P. 

5.1 

i 

i 

10.0 

5.4 
9.8 1 

10.8 

14.3 

12.4 
15.0 


18.0 

10.8 

. 25.4 

11.7 

21.3 

9.1 

15.8 

23.8 
18.2 
10.0 

1 1 

8.3 

20.3 

14.2 

23 

9.7 

7.7 

4.2 

14.0 

10.4 


Blood flow in cubic centimeters per minute per 100 c.c. limb volume. 


Blood Flotv in the Post-Partum Period. — It was not possible to obtain 
leadings on all of our subjects following delivery, but sufficient data were 
‘Ceunnilated to warrant drawing certain conclusions. In all instances 
n nhieh the rate of blood flow in the forearm and leg remained within 
le normal range during the presinant state, no significant change oc- 
uiiTed in the po.st-partnin period (Tables I to III, Fig.s. 1 and 2). In 
tliree subjects in whom an increased forearm blood flow 
d'eliv^^T iioted during gestation, normal readings were observed after 
Tcspect to the liand, the fall in blood flow ivas not always 
tliP the figures remaining elevated in a numlior of 

tbp Ti'rfT time afterwards. The first set of results obtained in 

uncoil period for L. A. and H. F. cannot be considered to be 

oiic-M 'f'aled readings, since the tests were performed at the time of 
onset of lactation. 

^h'c.c.vHrc and Pulse Rule Chune/cs Duriuij and- After Ccstution . — 
ill" pre.ssure readings in the series did not varv .simiifieaiillv dnr- 

^ period of pregnancy (Figs. 1 and 2). In 3 instances tiiere was 














THE PROBLEM OF ABORTION- 

IlKNKY J. Olson, :\r.D., A. II. Laiimann, j\I.D., F.A.C.S., 

A. C. jMiktus, ]\I.D., and R. ]\r. ]\Iitchell, M.D., ]\[ilwaukee, Wis. 

(From the Department of Ohstetrics and Gynecology, Marquette University, Mil- 
waul'cr and Milwauher County Hospital) 

T hat the problem of nl)orlion is one of progressively increasing 
im])ortance is evidenced by Ihc fact Ibat its incidence has increased 
by an appalling percentage during the last several decades. Tliis is 
imrlieularly line of induced abortion. Taussig,^ in his book on the siih- 
jecl, estimates that the ratio between abortions and confinements is 
1 :2.5. In itself this would not. be alarming were it not for the fact that 
the mortality rate in a most eonseiwat.ive estimate is 1.2 per cent 
throughout the country. Interpreted statistically, of the estimated 
080,000 abortions in the United States in 3941, at least 8,200 teminated 
fatally. This is a figure which approximates the maternal mortality 
associated with term-confinements. The relatively recent increase in 
tlie prevalence of abortion is attidbutable in large pax-t to cei’tain social 
factors: The dishonorable stigma accompanying illegitimacy, the at- 
tempt to escape the responsibilities of pai’enthood, the poverty and 
squalor attendant upon the depi'ession of the last ten years, the desire 
to raise the economic level of living by restricting the size of families, 
bj’- methods most recldess and foolhardy if need be, the migration to the 
attractions of the cities, and in general the desertion of idealism in favor 
of a more secularized philosophy, especially manifest since Woidd War I, 
are all contidbutoiy factors. It is the momentous significance of the 
pi’oblein that suggested this study by several of us at the Milwaukee 
County Hospital. 

Material 

Herewith are reviewed 800 consecutive abortions, a sei’ies wlucli in- 
cludes all the aboi’tions of evexy type treated iix this Hospital during the 
years 1937, 1938, 1939, 1940, aixd the fix-st three months of 1941. To 
avoid confusioix, a brief reMew of the definitioix of texmxs accepted on 
oxir service is inclxxded. . , 

In its most exacting definitioix, aboi’tion iixcludes all cases where de- 
taclxment or expxxlsioix of the feitilized ovum oceux-s before viahilitj^ 
i.e., twenty-six to twenty-eight weeks. However, for the sake of con- 
vexiienee, this sex-ies includes oixly those eases whei’e px-egnancy was 
termiixated before the fifth month; pregnaixcies beyond this period axe 
treated on the obstetxuc rather than on the gjuxeeologic sendee. 1 
differentiation is made since Wiseonsiix state laws x-equire neither a bii } 
certificate xior a death certificate unless the gestation has proceeae 
beyond five months or twexxty weeks. 

‘Presented at a meeting of the Wisconsin Society of Obstetrics and G>necolog5. 
May 15, 1942. 
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winter months, the liigh blood flow in the hand is ot significance, for 
under such circumstances i1. could not liave been due to the external 
temperature. 

Summary and Conclusions 

The resting peripheral circulation was investigated in 13 women, 
first in the pregnant state and then during the post-partum period. 
By means of the venous occlusion plethj'^smographic method, the rates 
of blood flow in the hand, forearm and leg were studied separately. 

It was found that in the majority of the cases the blood flow in the 
leg and forearm remained within normal limits during at least the last 
two trimesters of gestation, -while in the hand there was a definite 
trend toward an increase in circulation. In no instance was a decrease 
in the rate of blood flow observed in either the forearm, leg or hand. 

It is concluded that the increased uterine circulation during gesta- 
tion is obtained primarily through the mechanism of an augmented 
cardiac output and not at all at the expense of the blood flo-w to the 
extremities. 

Valuable technical assistance was contributed by Mrs. W. Littleford. 
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oil l.hc incidence oJ’ .sponfaneous aiiortion. Judging from our figures, 
one would be inclined lo believe that the while race is less susceptible to 
spontaneous abortion than is the Negro race, since 43 of this group 
were colored, a figure not in proportion lo the Negro census in this 
Hospital. Syphilis is no longei- considered an important etiologic fac- 
tor resiionsible for early sjmntancous abortion ; in fact, only 14 women 
in this large grouji had jiositive Wassermann reactions. Occasionally 
one Ileal'S the remark that fii-sl jiregnaneies are more likely to terminate 
in spontaneous abortion than arc sub.seqiient gestations. This statement 
is not confirmed by our data, since the incidence is practically the same 
in women who are jiregnant for the first, second, third, or fourth time. 
The sharp decline in the occurrence beyond this number of gravidity 
can be explained by the fact, that relatively few women have more than 
four children. 

Tabm-; hi. Comi’auativk Inciiu'.xck of Adoutiox IX Rklatiox to Age 


AGE 


TYPE 

15-20 

20-25 

25-30 

30-.35 


40-45 

45-50 

TOTAL 

Spontiineous 

-K! 

130 

148 

104 

Em 

41 

3 

553 

Self-induced 

7 1 

.'12 

37 

25 

1 17 

4 

1 

123 

Criminiilly induced 

:i 1 

0 

10 

1 

4 

— 

— 

27 


For tlic nio.st part, all age group.s are afl’cclod in a ratio directly proportional 
to the fertility age of woiuen. 


TABEE IV. CO.MPAKATIVE IXCIBF.XCE OF ABOBTIOX IX RELATIOX TO GRAVIDITY 


GRAVIDITY 


type 

I 

1 II 

III 

IV 

V 

VI 

VII 

VIII AND UP 

TOTAL 

Spontaneous 

To 

«Iif 

S() 

78 

47 

47 

41 

89 

553 

Self -induced 

17 


20 

20 

10 

10 

3 

14 

123 

Criminally induced 

11 

■B 


0 

3 

— 

— 

1 

27 


Table V. 


TERM OF GESTATION NO- 


One month pregnant 75 

Two months pregnant 207 

Three months pregnant 

Four months pregnant HO 

Mi.ssed abortion 0 


The highest incidence of spontaneous abortion occurs in the secon 
month of gestation. An interesting obsei'vation was the high incidence 
of previous pelvic surgeiy in the women who experienced spontaneou 
abortions. Seventy-one women in this group had already been sui 
jected to surgery of one type or another on their internal geneia 


oi'gctn.s. 

Among the more serious medical complications with which this gioup 
of women was afflicted are those given in Table VI. i + n the 

In only 125, or less than one-fourth, was there evidence ^ , 
products of conception definitely had been expelled or 
prior to admission or on entrj’- into the hospital so that a dia» 

complete abortion was justifiable. . . ^ninTnon 

In noninfected spontaneous abortions, severe anemia ^ 

A leucocj’te count above 15,000 is the exception and a 
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lu thi'eatened abortion, which is characterized by uterine contractions 
and a bloody show, the ovisac itself has not yet been detached. Incom- 
plete abortion is the more advanced stage, in which portions of the 
products of conception are expelled and the remainder are retained 
within the uterus. On the other hand, in complete abortion all the 
gestational products have been expelled. Spontaneous abortion is one 
initiated by intrinsic causes, in contrast to induced abortion, in which 
external factors are responsible. The induced or illegal abortion as it 
is sometimes termed, may have been perpetrated either by the patient 
herself, the so-called self-induced abortion, or by a second party, the 
so-called criminally-induced abortion. In a missed aboidion, the preg- 
nancy is retained intact for longer than two months after the death 
of the fetus. 

We have subdivided all abortions further into febrile and afebrile 
groups, arbitrarily defining the febrile or septic patient as one in whom 
tlie temperature has risen to 100.4° F. on any rtvo hospital days except- 
ing the day of admission. The exclusion of the day-of-admission tem- 
perature is made because of the inexplicable occurrence of a low-grade 
fever in a large percentage of patients at the time of their entry into 
tlie hospital which subsides wdthout treatment or recurrence shortly 
thereafter. 

Table I. Incidence 


1937 


182 

1938 


296 

1939 


150 

1940 


141 

1941 

(first four months) 

31 


Total 

• 800 


^ Table I shows the comparative incidence of abortions in the last four 
leai-s. We cannot account for the increased incidence in 1938. 

Table II, Comparative Incidence 


.Siiontaneous abortion 55:; 

(Including 70 ivliicli were admitted as tlireatenod but 
went througli the inevitable stage to completion, and 
including 6 hydatid moles) 

Self-induced abortion 

Threatened abortion, treatment successful 91 

Lriininally-induced abortion 27 

^liKsed abortion C, 


Total 


son 


Spontaneous 

spontaneous abortions, only .93. or 10 jicr cent, were 
alim-iLl, appi-oximalely 50 jier cent, of tlie 123 .self-induced 

ahortimi'' febrile, and 11, or roughly 40 per cent, of tlie 27 crimiiud 
four to c ." 4 -'^ septic. In other words, the incidence of infection is 
outside iet^ J'»es as great if the pregnancy has been tampered willi by 
lor in tbe statistics show further that age is not a fac- 

I'cproseiiiea^f ^ abortion.s, since all age gronjxs were 

-^s one Jelu I directly proportional to the fertility ago of women. 

a expect, social stains or religions afilliation lias no effect 
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in itself absolutely necessitates the procedure, invasion of the infected 
uterus is considered un.iustified. 

Of the 553 spontaneous abortions, 481 patients received one or more 
coui’ses of oxytoeics ; in 1 SI cases, a pack was inseided ; only 27 of the 
women required one or more transfusions; and in only 120 cases, or 
approximately one-fifth of the total, was dilatation and curettage per- 
formed because evidence existed demonstrating that the uterus (after 
a conservative period of three or more days) still contained some fetal 
or placental elements. 

The avei'age haspital stay for the patients so treated was 7.6 days, 
the .shoilc.st one day, the longest thirty-nine days. Thirteen patients 
were curetted immediately on adnrission to the hospital; their average 
stay was 0.4 days. The treatment of the 53 infected spontaneous abor- 
tions consisted essentially of oxytoeics, repeated transfusions of whole 
blood, and sulfanilamide or its derivatives since it became available on 
our service in 1038. Eight of these patients were curetted only after a 
reasonable period of normal temperatures pennitted. The average 
hospital stay foi* the septic spontaneous abortions was 15.8 days; the 
avei’age number of days moi’bidity was 4.8. There were no deaths in 
the entire series of spontaneous aboi’tions. 

Threatened Abortion 

Here treatment has been quite discouraging. Of the 167 cases that 
were diagnosed as threatened abortion on admission, only 91 were dis- 
charged with the pregnancy supposedly salvaged. The remaining 76 
continued on through the inevitable stage into either an incomplete or 
complete abortion. We do not attempt to excuse these unfavorable 
results by explaining that in many instances the patient had so long 
neglected her sjouptoms of bleeding and pain that when she finally 
sought medical attention in the hospital, the abortion should have been 
classified on admission as inevitable rather than threatmied. Having 
made use of all of the suggested medications, beginning vdtli the opiat^, 
through the barbiturates, atropine, thjn’oid extract, wheat gem on, 
corpus luteum, up to the most recently advocated progesterone, oin 
results would seem to indicate that if a blighted o^mm of defective 
germ-plasm is gromng, nature uill empty the uterus regardless of 
measures which might temporarily inhibit uterine contractions, 
ever, since one cannot determine objectively in which cases a 
trophoblast is developing, all measures possible should be instatuted o 
maintain the uterus in a state of quiescence until the distirrting a 
tor is eradicated. Our statistics indicate that treatment 
abortion is more successful if the gestation has advanced beyon 
first month, since we were able to save onlj’' three cas^ in , 

patient had missed but one menstrual period and the Fnednian f^s i 
verified the diagnosis of pregnancy. The fact that in every threa 
abortion that we were able to save, the ei’ythroeyte count was ^ 
three million, would tend to substantiate the contention uia 
anemias predispose to abortion. Purthennore, we are satisne 
oivn minds that a uterus once infected cannot and ivill not re^ 
pregnancy, for in not a single instance Avere we able siiccesstii i 
vent an infected uterus from emptying its contents. 
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Table VI. Complications 


Rheumatic heart' disease 

8 

Hyperthyroidism 

S 

Pulmonary tuberculosis 

7 

Chronic nephritis 

7 

Diabetes mellitus 

3 

Hypothyroidism 

2 

Thyrotoxic heart disease (decomp.) 

1 

Congenital heart disease (decomp.) 

1 

Hypertensive heart disease (decomp.) 

1 

Acute agranulocytosis 

1 

Scarlet fever 

1 

Carcinoma of breast 

1 

Carcinoma of cervix 

1 


rate above 100 mm. precipitation (Westergren) is a rarity. For that 
matter, there was surprisingly little difference between the laboratory 
findings in the infected and those in the noninfected spontaneous 
abortions. 

The key to our treatment of abortion revolves around the word “con- 
senmtism.” This is made possible bj’- the faet that in a charity institu- 
tion cost of care is not a pressing problem. It is admitted, however, 
that in private practice, where the patient is pajnng for each hour’s 
stay in the hospital, such conservatism is not entirely feasible, and that 
immediate evacuation of the uterus upon nialdng a diagnosis of in- 
evitable or incomplete abortion in the absence of sepsis, may expedite 
recoveiy in selected cases. 

The method of management of our cases is essentially as follows: 
mmediately upon admission, a careful stei’ile vaginal and speculum 
(examination is made for the purpose of both diagnosis and treatment. 

nj tissue palpable or xd.sible within the vaginal or cervical canals is 
lemoved with a sterile ovum forceps, the uterine cavity itself not beino- 
invaded. 

Specimens of all tissue removed are examined by the pathologist. A 
icroscopic study verifies the diagnosis, and his report has been found 
le<^nlT occasions as the only tangible evidence for medico- 

oxjdocic, either pituitrin or ergotrate, is then ad- 
frnm products of conception have been discliarged 

^ hlccding will have ceased. If, on the other hand, anv 

■sal 111-, ^’^^®ding will continue. In the latter instance, a pack 
•s'ertc/i ^ aqueous solution of morcurochrome is in- 

movofl f--ti • ^ os of the cervix and vagina. The pack is rc- 

vomiinril! lo twenty-four houi's and not infrequently the 

and nppf. -11 of conception will be found then lying free 

streniinucT!^ i about packing the infected uterus and 

J(ix limnv against permitting a pack to remain more than 

nxvtocifs of fever. To hasten involution, a coui’so of 

doses of ergotrate gr. every four hours for six 

The n'liinr'i • ^ bemnr accompanied by quinine .sulfate gr. ii, is given, 
three to r • •‘^tib.iectcd to a dilatation and curettage only if. after 

hlxcent ^Porine bleeding is more profuse than a normal lochia. 

iiiosc instances where hemorrhage is brisk and the bleeding 
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was used is small, we camiot accurately evaluate its merits. Without a 
doubt, the greatest share of credit belongs to the most efficacious thera- 
peutic agent u’e have at our dispo.sal, namely, transfusions of whole 
blood. Infections attributable to the anaerobic streptococcus are char- 
acterized by an anemia due in large part to the proteolytic action of the 
organism on erythrocytes and certain strains of this organism are 
notoriously resistant to chemotherapy. Whole blood, then, not only 
eompeiisatcs for the blood loss due to the hemorrhage which char- 
acterizes neglected abortions, but also combats the anemia due to the 
bacterial hemolysis. Its polyvalent effect goes further, for not only is it 
beneficial as a supportive measure, as physiologic nourishment and to 
counteract dehydration, but its bactericidal effect is reflected by an 
immediate elevation of the phagocytic titer of the patient’s blood. For 
the anemic, infected postabortal patient, the administration of repeated 
small transfusions, 250 to 500 c.c. of whole blood daily or on alternate 
days, is strenuously advocated. 
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THE PROBLEM OP UNSUSPECTED TUBERCULOSIS DURING 
PREGNANCY IN THE NEGRO 

Incidence by Roentgenologic Techniques in 1,000 Consecutive Cases 
William B. Tucker, M.D., and J. Edmond Bryant, M.D., Chicago, III. 

(From the Departments of Medicine, University of Chicago, and Provident Hospital 

and Training School) 

E ISELE and associates^ have in this Journal recentlj' again called 
attention to the importance of the problem of the unsuspected cases 
of clinicallj’’ important pulmonarj'^ tuberculosis among any series of 
prenatal patients. They have presented data on the examination o 
10,968 pregnant white women by fluoroscopy and x-ray at the Chicago 
Lying-in Hospital. Examination demonstrated an incidence of 
per cent clinically important tuberculosis as found by this metlio , to 
be contrasted with a discovered incidence less than one-tenth as a^ea 
when no roentgenologic technique is employed for the detection o lo 

(iiS63S6. • 

Eisele and associates give figures for the incidence of t^^l^erciflosis 
in a white prenatal group, and in an institution exclusively oi 
care of obstetric and gynecologic problems, in a large metropolitan a • 
Various studies have shown that the incidence of tubeijulosis wi v 
with the definition of the particular group investigated. It will • 
fore be of interest to compare ivitli Eisele ’s figures the findings, a 
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Self-Induced Abortion 

All kinds of devices were admittedly employed in this group of 
cases. The remarkable ability of the uterus to limit infection is evi- 
denced by the fact that only 57 of the 123 self-induced abortions be- 
came septic. This entire series included but three negresses. Thirty- 
seven of this group became pregnant out of wedlock. Gravidity and 
parity play no part in this stoiy. Only twelve had missed but one 
menstiTial period; the remainder, apparently hoping the amenorrhea 
was due to some other factor, waited two or more months before they 
attempted interference. That the uterus is reluctant about relinquishing 
a healthy pregnancy is showm by the fact that only 18 of this entire 
series of 123 self-induced abortions were complete. Here, too, the man- 
agement of these cases, either infected or not, was conservative. The 
average hospital stay for the afebidle group wms eight days. In the 
infected group, the average number of days of morbidity was 6.5 and 
the average number of hospital days was 15.7. Three of these women 
irith self-induced abortion died. 


Criminal Abortions 

As previously mentioned, there were 27 instances in which criminal 
induction was confessed. In all of these, an instrument -was used In 
8, a plysician -was responsible; in 10, a midvdfe; and in the remainder, 
the accomplice was listed as “a friend.” There were no colored women 
in this series. Sixteen, or moi’e than half, were either single, divorced, 
or iridowed, obvious instances in wdiich the social stigmas of illegitimate 
Pi’cgnaney prompted their course. Strangely enough, only 4 had been 
wnptied completely. Eleven of the cinminal abortions "were septic. 
Tliere was one death in this group. 


Summary and Conclusions 

Although in this entire collection of 800 abortions, there were only 
four deaths, yet more noteworthy is the fact that not a single death 
occurred in the last 557 cases of the series. That an element of good 
fortune was present is admitted, altliough many of the ■women entered 
die hospital in critical condition due either to exsanguination or sepsis 
ei a combination of both; none -^vere in actual extremis. However, 
f eie are several points in the modern mode of treatment that de- 
The practice of conservatism has been emphasized 
SB eiently. The administration of oxytoeies, by provoking contraction 
0 a sluggish myometrium, serves a dual purpose. Not only are ave- 
inie.s for extension of bacterial invasion through the uterine wall closed, 
iBt, by stimulating expulsion of necrotic debris from wdthin the uterine 
caMtj j the nidus of the contaminating .saprophytes is eliminated. Tlie 
sUf sulfanilamide and more recently of sulfapyridine and 
athiazole, particulaidy against tlie liemolytic streptococcus, is now 
Biieally established, and we are certain that they have been re- 

spOBsihlo agents tor lowering the morl)idily and mortality rate since 
^^Gii mlioduction into our tlierajieutic armamentarium in 1938. Be- 
'iBsc tlie number of c.<i.ses in -whicli scarlet fever convalescent serum 
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f'ontplit‘<'i((!s (he ])rohlein of a(lof|u;i(e Oiire for (he patient, 
ii.s l))o rliofToosis is uiuclc (oo Infe (o cnvry out safely a tliei’apeiitic 

ahortion^ wliere such a )iroceflure is iiuliealerl. The rlisirilnition of the 
slage af gesialioit al the lime of (he firsl, exaniijiaiion at ProviOcnt 

I'Tospilal eo7i( i'a.s((‘(l Aeiih (hat a( Tjving-iii IFospilal, is slioun) a;i‘ai)hieallv 
in Fig. J. . I . 

Fo)’ }'e;ison.s largely soeiologie Negro womou imcl to ))ocowe pre^iutiit 
somewhat earliei' (han while women, and lo eonthuie bearing children 
longei'. At Provident Host)ital, inehiding all mnltipara.s Ynth primi- 
paras, (he average age of prcnalal patients was 24.2 years; at Chicago 
Lying-in JJo.s-pital (he similar avei-age repoifed by Eisele^ was 25.8 
.yeaj’s. The dis(ribulion of jn'cgnant women by age gronp.s in the two 
institntions is compared in Table II. 


Pig. 


TftlWCSrCR 


TRIMESTER 


nUST SECOND THIRD TIBST SECOND THIRD 

asy. 37.C/. 54.4*/. 37.9'/,, 42.17, , 20.07. 

I ' 22 7 ' ' 



FIGURE 


•COMPARISON OF DISTRIBUTION AT PROVIDENT AND 
lying-in HOSPITALS OF STAGE OF GESTATION AT TIME 
OF INITIAL PRENATAL AND FLUOROSCOPIC EXAMINATION 


1. — Comparison ol Oistribxition at Provident aiul Lying-in Hospitals of stage 
of gestation at time of initial pronataJ and flnoroscopic examinauon. 


Thns it is seen that the average Negro prenatal patient seen at Protnden 
Hospital is slightly younger than the average jn'enatal patient at Lj nig- 
in Hospital, is seen at a somewhat later stage in gestation, and is o a 

somewhat lower economic group. • p 

These differences mai' serve to account for the different inciaene 
noted at Provident Ho.spitah Among the 1,000 eonseeutiye_ prenajai 
patients examined over a thirty-month pez'iod, 18 casas of clinically i 


. Table II 



1 PER CENT IN 

AGE GROUP . 

AGE GROUP 

lying-in hospital 

I PROVEDEKT HOSPIIAL 

13-19 1 

20-29 1 

30 and over 1 

~ ale 

67.2 

23.2 

32.7 

1 44.6 

' 22.7 
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ing to an identical method of examination, in a group of Negro prenatal 
patients, in the same city, at the Provident Hospital and Training- 
School, an institution -which gives general medical care to the large 
Negro population of Chicago. 

Bloch and associates" have made a preliminary report on an investiga- 
tion of the incidence of tuberculosis and other chest pathology among 
clinic patients of the Out-Patient Department of Provident Hospital, 
in a study begun in November, 1939. A fluoroscopic unit was installed 
as an integral part of the admitting- routine of that Department, and 
all patients have had a chest fluoroscopy in addition to other routine 
laboratory investigations since that time. When definite or suspected 
lesions of clinical importance are seen on fluoroscopy, an x-ray of the 
chest is ordered, and it was their experience that about 7 per cent 
x-rays were ordered, about half of -which showed definite pulmonary 
tuberculous patholog-jL The results to be presented here are those of the 
examinations of 1,000 consecutive patients attending- the Pre-Natal 
Clinic of Provident Hospital, from November, 1939, to May, 1942, a 
group easily separated from the total number of out-patients so ex- 
amined. 

Material and Results 

The patients attending the prenatal clinic are all of the Negro race. 
The vast majority are of the lower economic strata, and few are able 
to pay the full cost of their obstetric care. For the year 1941 of 131,379 
visits to the Out-Patient Department of Provident Hospital only 5,323 
(4.1 per cent) were pay visits, the remainder (95.9 per cent) free or 
relief agency cases. For 1940 the figures were practically identical. 
Approximately the same proportions apply to the Avomen seen in the 
prenatal clinic. Provident Hospital is the only exclusive!}’- Negro hos- 
pital in Chicago to serve a population of approximately 300,000 Negroes. 
Most of the prenatal patients seen at Provident Hospital are cared for 
during the early months of their pregnancy at the dispensaries of the 
b-ity of Chicago Health Department, and report to Provident for pre- 
natal care and deliveiy only in the last trimester. This results in 
prenatal patients being seen at Provident later during gestation than 
in most prenatal clinics, the distribution at Provident contrasting with 
at at the Chicago Lying-in Hospital clinic, as reported Ija^ Eisele.^ as 
shoum in Table I. . i , 

Table I 


GROUP 

PER CENT EXAMINED IN 

FIRST 

TRIMESTER 

SECOND 1 

TRIMESTER ' 

THIRD 

TRIMESTER 

Proiident Hospital 
yflfiigo Lj-ine-in Hosnitnl 

S.5 

37.9 

37.1 

42.1 

54.4 

20.0 


Premi'T'^^^ woman reported to Provident Hospital for her initial 
iiant- fl fluoroscopy when she was 6.42 months preg- 

the ent; woman at Lying-in Hospital was 4.53 months. As in 

n slio-lu f Bisele’s figures for Lying-in Hospital, at Provident tliere Avas 
tiiiierci 1 for those Avomen found to have clinically important 

the avp ^ A ^ fo^' their initial examination somcAvliat later than 
diamios total group of prenatal patients. This inaliility to 

-cs clinically important tuberculosis sufficiently early during 
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incidence Avitli increasing age, hut a study of the incidence of all 
^YOIncn in the total group studied at Provident HospitaP does not in- 
dicate such a. significant rise ivith age in women, although there is an 
inciease with age in the men examined. Tlie difference in age between 
the two pi’enafal groups, at. h/ving-in and Provident Ho.spitals, is slight. 
Tf Ldw'ards is correct that there is not a significant difference on the 
basis of race, it. w'ould therefore appear that the noted difference in the 
incidence in the tw'o institutions is probably on the basis of economic and 
other sociologic factors. 

It is not the pivpose of this repovt to discuss the relative merits of 
diffei’cnt methods of ea.se-finding in tuberculosis. These have been 
amply stated by Pi.sele arid a.ssociate.s,’ who conclude that routine chest 
roentgenologic examinations are indispemsable for detecting unsuspected 
tuhereulosis in a pi-enalal jmpulation. The incidence of 1.8 per cent 
of clinically i7n})ortanl j)ulmonary tuhereulosis at Provident Hospital 
merely eonfiimis ajul strengtliens Iheij- contention that “tuberculosis in 
pregnant women is still an imi)ortajit pi’oblcm, for although it has 
declined from first to seventh j)laee as a cause of death in the general 
population, it still remains as the leading cause of death for women 
of the childbearing age.” This is especially true in the case of Negro 
prenatal patients, for whereas the incidence of tuberculosis may not 
be greater in the Negro than in the wdiile, the disease once of clinical 
importance tends to run a more unfavorable course in the Negro, and 
the mortality rate is from 3 to 4 times as high in the Negro as in the 
wdiite, with a still higher ratio in the Northern states." 

It is not the intention of this report to offer a follow'-up of the IS 
ca.ses of clinically im])orfant tuberculosis discovered by routine fluor- 
oscopy and x-ray. A few^ ca.se histories, liow'ever, wflll illustrate in a 
conci’cte fashion the problem of unsuspected pulmonary tuberculosis 
in a Negro pregnant wmman, as it affects her health after delivery. 
Some of the more advanced cases, all witli pulmonary tuberculosis not 
suspected prior to the initial fluoroscopic examination, have been selected 
for illustration, and demonstrate the seriousness of the problem. Othei 
less extensive cases, all nevertheless active, naturally have had more 
favorable outcomes than these, but in every case the detection of the 
unsuspected pulmonaiy involvement has been a factor complicating the 
normal pre- and postnatal course. 

Case 1.— G. T., aged 18, gravida, i, para 0, first visit to Prenatal 
Clinic Jan. 22, 1940, gestation 7% months. Fluoroscopy January -- 
showed bilateral upper lobe tuberculosis. X-ray same day confiime 
diagnosis of moderately advanced bilateral apical and subapical produc 
tive tuberculosis, wdtli no evidence of cavitation. Only complaint tha 
of a “cold” for three w^eehs; no history of tuberculosis contact m lainuy 
or elsewhere. Four family contacts, mother and tln-ee sisters, fluoi- 
oscoped as contacts, all negative. Raising no sputum, none 
for microscopic examination. Wasseimann and Kahn, and unna ys 
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portaiit tuberculosis were found, an incidence of 1.8 per cent, nearly 
tivice the incidence at Lying-in Hospital; and 11 further eases of in- 
active, clinically unimportant tuberculosis, aside from calcifications of 
primary lesions, were discovered, a total of 29 cases, 2.9 per cent, of 
pulmonary tuberculosis of the reinfection type. Cases classified as 
clinically important included those definitely active vdth symptoms, and 
those without sjunptoms in whom the lesions did not demonstrate by 
x-ray sufficient evidence of healing by fibrosis and calcification. Oases 
classified as clinically unimportant were those in which such satisfactory 
evidence of healing by x-ray was present. In some cases observation 
of at least a year was necessary to classify the tuberculous lesion ac- 
curately. All 18 eases of clinically important tuberculosis were unsus- 
pected, in the sense that they were not previously knovoi to have such 
disease ; and all were eonsidei'ed active, although most did not* have 
sjTnptoms when first seen. The incidence of reinfection tuberculosis 
by age groups is given in Table III. 


Table III. Incidence of Pulmonary Tuberculosis in 1,000 Prenatal Negro 
Patients Discovered By Routine Fluoroscopy, Provident Hospital 


AGE range 

TOTAL NO. 

IN 

AGE RANGE 

CLINICALLY IMPORTANT 

tuberculosis 

CLINICALLY IMPORTANT 
AND UNIMPORTANT 
TUBERCULOSIS 

NO. 

1 PER CENT 

NO. 

1 PER CENT 

13-19 

327 

f) 

1.8 

10 



44(3 

9 


13 

2.9 


227 


1.3 

6 

2.0 

iotals 


18 

1.8 

29 

2.9 


Average age 1,000 women at time of fluoroscop.v, 24.2 years. 


The study of the incidence of tuberculosis among prenatal patients at 
1 evident Hospital affords an opportunity to compare it vdth the 
incidence of tuberculosis among other nonpregnant Negro women, of 
the same age groups drawn from the same general population, an 
npportunitj" not afforded by the study of Eisele and associates at the 
ying-iii Hospital. In women of the childbearing age the figures for 
tie total group examined at Provident Hospital® are: clinically im- 
Poitant tuberculosis, 2.1 per cent, both clinically important and clini- 
cally unimportant tuberculosis, 3.2 per cent. The comparable figures 
ei the prenatal group, 1.8 per cent and 2.9 per cent, respect ivel.v, are 
a ightly but not significantly lower. It therefore would appear that 
Pieiiatal patients at Provident Hospital have approximately the same 
incidence of tuberculosis as other women of the same age group coming 
>0 the same clinic. 

Discussion 

Ldwards^ has presented figures which indicate that tlie lower the 
economic status of the group studied by x-rays, the higher in general 
^le incidence of clinically important tuberculosis found. His figures 
0 not indicate a significant difference in the incidence in Negroes and 
lio- Others® have repoided the same experience. Edwards' 

oiiics, and those of Bloch and associates® indicate a sliglit increase in 
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months. No l,ul)orcnlons {-ontnct ])i,sloiy. Husband and two sons, 
fliioi'oscojmd as ('onla(!)s, Dofxniivo. Pii.ysical examination shoY'ed breatli 
sounds sligli1,ly deci-cased in i-ighf up])ei- liuig field ; no rales. Sputum 
positive for luberelc baeilli twice, negative once, in February, 1.941. 
Wassermann and Kahn, and nrinaly.sis negative; blood counts normal. 
Was referred to and hospitalized in Municipal Tuberculosis Sanitarium 
on March 7, in’ll : delivered thei'c in July; ai’tifieial pneumothorax on 
right begun soon afterwards; discharged from sanatorium Jan. 16, 1942. 
Seen agaiii in Cliesl. Clinic, I'rovident Hospital, Feb. 24, 1942, sjunptom 
free; sputum negative. X-ray .showed approximately 40 per cent col- 
lapse of right lung, left apical lesion doing well. Patient has since 
gained about 25 pownh in Aveigbt, is clinically (loin" well, is continuing 
to receive artificial jnieumot borax therapy, 250 to 300 c.c. weekly. 

Case 4. — L. jM., aged 20, gravida i, para 0, referred by Mercy Free 
Dispensary to Provident Hospital, fii-st seen at Provident in Prenatal 
Clinic on May 29, 1941 ; gestation nine months. Fluoroseopj^ and chest 
x-ray same day revealed moderately advanced exudative tuberculosis 
of the right upper lobe. Admitted to Provident Hospital afternoon of 
same day in labor, delivci’ed noianally tliat evening with episiotomy 
and usual repair. No chest .symptoms, no tuberculous contact histoiy. 
Mother fluoroseo])ed as contact, negative. Physical examination revealed 
slightly harshened breath sounds in right upper lung field; no rales. Left 
hospital, after normal post-partum course, on June 9, 1941. Sanatorium 
care advised but rejected. Seen in Chest Clinic at intervals from July 
to November, 1941, at fii'st with no chest symptoms or altered physical 
findings. Wassermann and Kahn, and urinalysis negative; blood coimts 
nonnal. In October patient developed cough and sputum, and rales 
appeared in right up])er lung field. Effoi’ts to get repeat x-ray of 
chest were unavailing until November 4, when film showed unfavorable 
progress, with more extensive lesions in upper one-fourth of light lung 
field, and a cavity in the lower portion of the involved area. Sputum 
examined 8 times, negative 7 times June to October, positive once, in 
November. In spite of pereistent uncooperative attitude patient finally' 
was hospitalized in Cook County Hospital on Jan. 14, 1942, but left 
against advice in May, 1942, and died at home one "week later of ad- 
vanced pulmonary tuberculosis, twelve months after initial examination 
and deliveiy. 

Summary 

1. One thousand consecutive patients attending the Prenatal Clinic 
of the Provident Hospital and Training School were examined foi 
pulmonaiy tuberculosis by fluoroscopy and x-ray. 

2. Eighteen eases, 1.8 per cent, of unsuspected clinically important 
tuberculosis and 11 additional cases, 1.1 per cent, of clinically unim- 
portant reinfection tuberculosis, a total of 29 cases, or 2.9 per cent, weie 
found bj’- this technique. This incidence was found to be approximate j 
the same as for other nonpregnant women of the same age groups e.x- 
amined at Provident Hospital. 

3. These findings are compared with those reported by Eisele an 
associates^ at the Chicago Lying-in Hospital, wheie the incidence 
unsuspected clinically important tuberculosis was 1.0 per cent. 
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negative, blood counts normal. Sedimentation rate 11 mm. in thirtj^ 
minutes, 18 in sixty minutes (Cutler). Admitted to Provident Hospital 
Peb. 23, 1940, normal girl born March 1 after episiotomy, usual repair. 
Fever of 99.6° to 100.0° F. from March 4 to 18, when patient left 
hospital. Kepeat x-rays of chest on February 29 and March 13 
showed imfavorable progress of tuberculous lesions. Attempts were 
made to arrange for sanatorium care elsewhere but patient and family 
were uncooperative. Patient became more acutely ill at home and was 
admitted to Cook County Hospital on May 23, 1940, and d_ied there 
of advanced tuberculosis on Aug. 29, 1940, seven months after initial 
examination and six months after delivery. 

Case 2. — D. M., aged 17, gravida ii, para i, reported to Prenatal Clinic 
Peb. 5, 1940, gestation six months. Previous pregnancy terminated 
April 25, 1939, normally except for first degree perineal laceration, wdth 
usual repair. Infant died at four days, cause unknowm. Mother was 
found to have active tuberculosis, and patient was x-rayed as contact 
of her mother by Chicago Municipal Tuberculosis Sanitarium Dispens- 
arj^ on Aug. 22, 1939, but no definite tuberculosis was found at that 
time. Fluoroscopy at Provident Hospital at time of first prenatal 
visit, Peb. 5, 1940, showed minimal bilateral upper lobe exudative 
tuberculous lesions. Past history at Provident Hospital irrelevant: 
infected adenoids in January, 1937 ; skin infection of foot, June, 1938; 
laceration of scalp, December, 1938. Patient uncooperative, persuaded 
uith difficulty to return to hospital on March 3, 1940, for chest x-i’ay 
which confirmed fluoroscopic impi’ession of minimal predominantly 
exudative bilatei’al apical and subapical tuberculosis without cavitation ; 
and to Chest Clinic on April 2, 1940. Patient denied all symptoms, 
physical examination of chest was negative. Wasseimiann and Kalm, 
^d urinalysis negative ; blood counts normal. Admitted to Provident 
llospital May 12, 1940 ; delivered a normal 9 pound male same day. 
With second degree perineal laceration, usual repair. No post-partum 
complications. Repeat x-ray of chest May 15, 1940, shoived no change 
Jn pulmonary lesions. No sputum available for examination. Seen 
3gain in Chest Clinic June 11, no change. Sanatorium care nevertheless 
lecommended, but patient and family uncooperative. In May, 1940, 
patient was in Cook County Hospital for a short time but left against 
b t August, 1940, it was learned patient had returned to work, 

ut by j\Iarch, 1941, she was much Avorse and reported to the Kenwood 
ispensary of the Municipal Tubei’culosis Sanatorium, where artiflcial 
pneimothorax was begun. Soon afteiuvards she Avas admitted to the 
ill spite of the pneumothorax and sanatorium care the 
lerculosis steadily px'ogressed unfaA'orably, and patient died of 
aavanced tuberculosis there on Nov. 28, 1941, 22 months after initial 
nnnation ; 181,4 months after deliAmry. 

Srawida iii, para ii, reported to Prenatal 
tpvm; gestation four months. Taa^o preAuous pregnancies 

chilrlv^** 1 - ill 1934 and 1935, Avithout complications, both 

living and AA^ell. Fluoroscopy at ProAudent Hospital on Jan. 9, 
shoAvpr?^^-''-^^^^ prior to pi-enatal Ausit, and chest x-ray Januaiy 11 
Reupit ™“ii'i^i bilateral apical predominantly exudative tuberculosis. 
Jan ^ confinned these findings. Seen in Che.st Clinic 

> 1J41, no complaints except loss of 7 pounds in Aveight in tAvo 
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following treatment, a second obviously important consideration is the 
choice of a reliable minimum number of negative cultures to be re- 
quired before the patient is released as bacteriologicall.y cured. Of sig- 
nificance also is the spacing of such cultures, especially with relation 
to the menstrual cycle. A review of the literature, however, indicates 
that the choice of a bacteriologie standard of cure is in most instances 
haphazard and arbitrary and without any rational basis be 5 ’^ond the 
experience and convenience of the investigator. For example, the 
number of negative cultures required for release of the patient follow- 
ing treatment may vary from none at all'^’ to as many as 17 or 
more.^’ “ In the male, the publi.shed criteria of cure are astonishingly 
varied. To illustrate this jioinl Table I lists the criteria of cure of 
gonorrhea in the female in some of the more recent literature reports. 


TADLE I. CltlTEUIA OF CUKE O.F GONOIlllIlEA IX THE FEMAEE 


IXVESTIOATOItS 

1 CKITERIA OF CURE 

SMEAltS 

CUhTURES 

I’OST-TREAT- 

.MEXT 

OBSE/tVATIOX 

CLINICAL 

requirements 

Committee on Gon- 
orrliea in the Fe- 
rn a 1 c (USPilS) 
June, 19401 

■■ 

2*)* 


Disappearance 

of signs and symp- 
toms 

Committee on Gon- 
orrliea in the Fo- 
ma le (USPtlS) 
June, 19411 

(! 

(i 

Througli 2 men- 
strual eycles 


Lewisis (1940) 

8-10 

4 

4 months 

“Clinical cure" 

Smith and Deahini" 
(1942) 

0* 

0* 

Through 2 men- 
strual cycles 

“Clinical cure” 

M a li 0 n e y, et al.io 
(1940) 

3 (min.) to 
10 or more. 

3 (min.) to 
10 or more. 

Variable 

‘ ' Remission of clin- 
ical evidence of dis- 
ease ’ ' _ 

MofEettu (1940) 

0-8 

[None 



Jacoby® (1941) 

12* 

12* 

5 months 

Absence of all clinical 
signs and symptom^ 

Mahoney, et al.i'' 
(1941) 

17 * 

17* 

2 months 

Absence of signs and 
symptoms 

Fogan (and New- 
some) (1939)'* 

3 

3 

3 months 


Fletcher, et al.® 

12-36* 

12-36* 

3-9 months 

— — 

Grodberg and Carey® 

3* 

None 

1 month 

At least 1 pre- m 

post-menstrual smear 

Hesseltine, et al.i 
(1941) 

17 

17 : 

3 months < 

::;ultures before, clur- 
i n g and following 
menses 


•Both urethral and cervical cultures specified. 


Recently Mahoney and colleagues” have demonstrated the ^ 

of repeated culture for detection of the gonococcus in chronic inteet - 
Of 367 prostitutes having negative cultures on entrance into a cio 
institution, 61 (16.6 per cent) yielded subsequent positive eu , 
this in spite of the fact that 10 to 20 culture plates were inoculated ai 

each examination. 
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coiichidecl that tlie difference is probably due more to the different 
economic and social status of the tAvo groups than to race, or to a slight 
difference in their age distributions. 

4. Tlie finding of so high an incidence, especially in the Negro in 
whom tuberculosis tends to ran a more unfavorable course, serves to 
confirm the contention that routine chest roentgenologic examinations 
should be an indispensable part of the prenatal care of Negro preg- 
nant women. 

The patients seen at Provident Hospital were under the supervision of Dr. Pedro 
M. Santos, Senior Attending Ohstetrieian. The fluoroscoping was carried out under 
the direction of Dr. Robert G. Bloch, Professor of Medicine, the University of 
Chicago. To them, and to otliers who assisted in the fluoroscopies at various times, 
tlie autliors wish to extend their thanks and acknowledgment for cooperation re- 
ceived. 
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A MINIMUM BAOTERIOLOGIC CRITERION OF CURE OP 
GONORRHEA IN WOMEN* 


Charles E. Lankford, and Willard R. Cooke, M.D. 
Galatiston, Texa.s 

(P>om the Department of Obstetrics and Gynecology, University of Texas Medical 

Branch ) 


'^HE problem of establishing cure of gonorrliea in the female Avith 

a reasonable degree of assurance has ahvays been difficult, both from 
le clinical and the bacteriologic vieAv^point. A further complication 
0 this uncertain problem is the tendency of certain of the sulfonamides 
0 effect clinical subsidence of the infection Avitliout elimination of the 
gonococcus. Reports of a carrier state or latency’- folloAtung sulfonamide 
leiapy, and sulfanilamide especiallj^, have been frequent.^’ 
ucli infections not only constitute a serious public health problem but 

also potentially capable of acute and seA^ere exacerbations at a later 
nme. 


10 general unreliability of the stained smear for the detection of 
^ 10 gonococcus in female infections, and particulaidy in chronic and 
n ent conditions, is Avell recognized; so that cultural methods, where 
able, are more generally relied upon to establish cure and to detect 
infection. Assuming that clinical cure has been established 


Service 'll’?® supported in part by funds of tlie United States Public Health 
u tne venereal Disease Division of the Texas State Department of Healtli. 
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was complete clinical cure obtained; hence six consecutive cultures are 
counted in this case. Patient 5 became an a.symptomatie carrier follow- 
ing an initial irj-egnlar course of sulfapyridine and Avas believed to have 
harbored the infection continuou.sly during the entire pei'iod of observa- 
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^ poBitive culture. 

— negative 
SP -eulfa pyridine 
ST -sulfathlazole 
F -fever therapy 


C “ clinical cure 

L" lapse In observation 

■ I Ml period during which patient 
was believed to be infected* 


Fie. 1. 



Fig:. 


tioii. Persistent clinical evidence of gonorrhea in Patient 6, despite 
negative cultures folloAving chemotherapy, necessitate inclusion ot 

eight cultures in this series. , , , j ■ 

The culture results of each patient were tabulated in the asce ^ 
order of the number of snecessiAm cultures obtained during the pe 
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The problem may be stated as the desirability of determining the 
minimum number of cultures required during a minimum observation 
period to detect a maximum of residual infections. Although the studies 
reported here are preliminary and are concerned only with the bac- 
teriologic aspect of the problem, it is hoped that they udll stimulate 
further attempts to establish a safe standard criterion of cure in both 
female and male. 

Procedure 


The patients involved in this study were treated and observed in the 
out-clinic of the John Sealy Hospital, a procedure which unavoidably 
introduces an error of considerable magnitude in the following data. 
The usual routine consisted of; 


1. Clinical and baeteriologie diagnosis of gonorrheal infections; 

2. Treatment with sulfonamides; 

3. Culture and hematologic examination during treatment; 

4. Baeteriologie tests at weekly intervals for two to four months after 
completion of therapy. 

Many patients failed to complete the prescribed course of treatment 
or the follow-up, and a relatively high proportion suffered recurrences, 
either from relapse or reinfection. On the other hand, many cases have 
been followed for a year or more. 

Each cervical swab Avas plated directly on one plate of Proteose 3, 
hemoglobin agar,*' Avhich was incubated and examined by the accepted 
methods. Positive cultures were confirmed by the usual differential 
tests, particularly if there was reason to doubt the identity of the 
organism. These results have been reported elsewhere.’^ 

In a large number of eases, two or more cultures were obtained from 
the patient before instituting chemotherapy. In many other instances, 
a succession of two or more cultures was taken over a period during 
which the patient was believed to be infected regardless of treatment 
received. Some of these patients constituted proved sulfonamide- 
resistant eases; others represented treatment failures because of in- 
adequate or irregular treatment, or for other reasons. 


Eesults 

to arrange the data for analysis, each patient’s I’ecord was 
nht an effort to determine hoAv many successive cultures Avere 

^ ained during the period in Avhich the patient exhibited any evidence 
infection, either baeteriologie, clinical, or epidemiologic. Those 
pa lents haA'ing clinical or baeteriologie I’ecurrences folloAving treatment 
^ eie considered as having been infected continuously, regardless of 
e number of intervening negatiA’c cultures, unless strong evidence 
could be established. Thus, the number of .successive 
from infected patients A'aried from tAA'O in many indi- 
nf ^airty or more in a fcAw To illustrate, the culture protocols 

patients are_ presented ; 

obtniif ^^*1 ^^I^Ical cure folloAved the three successive positive cultures 
feetin ‘^'^^ore sulfapyridine therapy Avas instituted. In Case 4, rein- 
— was not proAmd folloAAung the first course of sulfonamides, nor 

uiiautoclaved liver or yeast extract is required to .supply a 
*’1 Bonococeiic necessary for growth of a significant proportion of the strains 
"'-cus encountered in our studlcs.=> 
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5. The probable inclusion of some cases not infected during a period 
of the study and exclusion of others who may have harbored residual 
infection. 

6. The proved occurrence of sporadic positive cultures in a long 
series of negative cultures in .some individuals (15). 

I. The failure to consider Ibe time element in the follow-up studies. 

8. Difference in culture media and bacteriologic technique will in- 
fluence the yield of positive cultures in vaidous laboratories. 

The studies of j\rahoney and others,^''’ which were conducted in the 
House of Detention for Women of the Department of Correction of 
New \ork City, are sub.icct to far greater control than is possible in 
clinic studies. Only in some such closed institution, in which the 
variables are reduced to a minimum, could a study of this type be con- 
ducted adequately. The demonstration by those investigators of the 
occurrence of s])oi-adic positive cultures following a long series of 
negative tests, and of the permanent reversal of culture positivity in a 
high percentage of untreated chronic cases, emphasizes the need for 
great conservatism in the interpretation of results of negative bac- 
teriologie tests, partieulaidy in the presence of any clinical eridence of 
infection. Tliesc results do not, however, nullify the need for, nor the 
desirability of some minimum bacteriologic standard for routine follow- 
up observation. Nor should the clinician dogmatically assign any 
residual pathologic signs or symptoms following treatment to a per- 
sistent gonorrheal infection in the event of repeated negative cultures. 
The causes of chronic leucorrhea and pelvic pathology are not only many 
and varied, but present also an extremely difficult problem of differ- 
ential diagnosis from chronic gonorrhea, considered from the clinical 
.standpoint alone. 

It is recognized that no practical number of cultures will detect all 
residual infections, since, as Mahoney*® and Lewis*® have pointed out, 
the gonococcus may recede to the deep glandular eiypts of the ceiwix, 
to be discharged at sporadic and infrequent intervals. Therefore, the 
foregoing results should not be interpreted to mean that 6 to 8 cultures 
will detect 100 per cent of all infections, but rather a majority of 
residual infections. 

An y satisfactory follow-up should extend for a sufficient length of 
time. It is highly improbable that six cultures taken on successive da 3 ’’S 
following cessation of chemotlierapy Avould be as effective in detectinc 
residual infection as six cultures at weekly intervals, including one oi 
two menstrual cycles. Tlie studies of Fletcher, Dibson, and an 
bear out this point. In a series of 194 eases, six weekly cultures fo ov^ 
ing therap 3 ’’ sufficed to detect all probable relapses, although the o sei 
tion period was extended for thirt^^-six weeks. Of three 
at the fifteenth week, “the possibility of reinfection was estab is 
before they were listed as new cases.” 
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in which the patient was believed to be infected. Each of the longer 
series (e.g., Patient 5 above) was subdivided into smaller series, having 
2, 3, 4, etc., consecutive cultures. In Table II are recorded the number 
of series in each group having two consecutive cultures per patient, 
three consecutive cultures, and so on up to the group having eight or 
more successive cultures per patient. Thus, there were 156 series in the 
group having four successive cultures; of these, four consecutive cul- 
tures yielded at least one positive culture in 91 per cent of these cases. 
On the other hand, of the 54 series of seven consecutive cultures from 
infected individuals, the gonococcus was detected at least once in every 
series. 


Table II. Percentage op Infections Detected by Culture 


NO. OP CULTURES 
IN EACH SERIES 

NO. OF SERIES IN 1 
EACH GROUP 

NO. OF SERIES IN EACH 
GROUP WITH at least 
ONE POSITIVE CULTURE 

PER CENT OF SERIES IN 
EACH GROUP WITH AT 
LEAST ONE POSITIVE 
CULTURE 

1 1 

1270 

860 

67.7 

2 ! 

587 

481 

78 

^ i 

262 

229 

87.4 

4 f 

156 

142 

91 

5 

95 1 

89 

93.7 

6 

68 

66 

97.2 

7 

54 

54 

100 

8 

(or more) 

36 1 

36 

100 


By plotting the percentage of each group having one or more positive 
cultures in each series of consecutive cultures against the number of 
successive cultures in the series, a curve is suggested. Of the total num- 
ber of cultures taken (1,270), 860, or 67.7 per cent, were positive; a 
single culture, therefore, might be expected on this basis to detect 68 
of 100 infections. If 2 consecutive cultures are obtained, 78 of 100 
would ;jneld one or both cultures positive ; with 4 consecutive cultures, 
‘ 1 to 4 positive tests might be expected in 91 of 100 cases. 

^ A point is soon reached, however, at which the law of diminishing 
letiUTis becomes operative, so that the percentage of additional residual 
inieetions detected by more than 6 or 7 successive cultures would scarcely 
le worth the added effort. This is the point which might be adopted 
' s a minimum bacteriologic criterion of cure. 

Discussion 

In presenting the foregoing data and proposing, for example, that 
SIX successive negative cultures be adopted as a reasonably safe minimum 
w lelease of treated cases, the authors realize that a formidable array 
n eiTors and omissions are involved. To list a few: 

1. The impracticability of applying to eveiw individual tlie results 
of gi-oup analysis. < i ■ 

tivn nnreliability of any data obtained in dispeusavv studies rela- 
"'0 to relapse and reinfection. 

4 culture data fi*oni both treated and untreated eases, 

incinri ^ nrhitrai'y method of arranging the data and the decisions to 
0 or exclude certain cultures from a series. 






CALCIUM AND QUININE IN LABOR AND POST-PARTUM 

HEMORRHAGE 

B. 1'. IIaht, ]\1.D., WiNTKR Park, Fla., anu Vkkxon Noulk, 

Bouisvillk, Ky. 

(I'loni the Obstetrical Service of the University of Louisville) 

Q L'ININE has long been employed to stimulate eontraetions in the 
pregnant uterus, but lias fallen into disrepute somewhat in recent 
yeai's because of reported ill eiTcets on babies. 

Calcium has been credited with various effects upon different organs. 
Il is used for relaxing such organs as Ibe gall bladder and has enjoyed a 
certain amount of popularity as an antispasmodie in dysmenorrhea. Its 
effect varies in different animals and often in different concentrations. 

The pediatrician and interni.st are familiar with tetany occurring in 
children and chronic nephritics where the serum calcium falls below a 
level of 9 mg. per cent. In ether anesthesia it has been shown that serum 
calcium di'ops but not to the level causing tetany. Tetany from over 
ventilation is probably caused by a relative alkalosis and the resulting 
relative calcium deficiency. 

Body calcium is found fixed in certain tissues and as serum calcium, 
which consists of two physiologically distinct fractions which have been 
termed diffusible and nondiffusible. The amount and state of the body 
calcium is dependent not only upon the amount ingested but also upon 
certain vitamins, notably vitamins A and D, as well as such hormones as 
para-thor-mone. The diffusible form of serum calcium will pass through 
artifieiall 3 ^ prepared membranes. It ranges in concentration from 4.5 
to 5.5 mg. per cent. A small fi'action of this diffusible calcium is in the 
ionized form. In normal pregnane^’^ there is a decrease in serum calcium 
but rarelj^ below the accepted normal. This alteration is evidenced b.y 
progressive decrease in the nondiffusible fraction and a slight increase 
in the diffusible fraction. Calcium will restore the contractility of 
smooth muscle that has been temporarilj’’ depressed bj’’ other ions. The 
normal serum calcium level is 9 to 11 mg. per cent; however, it becomes 
toxic onl}^ when a level of 23 to 26 mg. iier cent is reached. 

In Danforth and Ivy’s work on the effect of calcium on uterine con- 
tractilitj'- thej^ showed that an optimum concentration of calcium was 
necessary to maintain the contractility of the uterus. They also showed 
that such agents as pituitrin and ergot were not as effective if there 
was a deficiency of serum calcium. 

Mussey studied the effect of calcium gluconate upon 27 pregnant pa- 
tients and concluded that it was an efficient oxytocic. 
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Artificial provocation measures, i.e., chemieals and vaccines, have been 
abandoned largely as tests for cure. The provocative effect of men- 
struation, however, seems rather well established,®’ ’’’ ®’ and unless 
a more thorough reinvestigation of the problem should indicate other- 
ivise, it is best included among the tests for cure, with one or two post- 
menstrual cultures being obtained during the observation period. 

Summary 

1. Eepeated cultures may be necessary to demonstrate the gonococcus 
in chronic and latent infections, particularly following chemotherapy. 

2. Negative smears have no value as a baeteriologie test for cure, and 
indeed the smear might well be abandoned altogether for this purpose. 

3. On the basis of data presented, it would appear that six successive 
cultures vdll detect a high percentage of residual gonoeoecal infections. 

4. It is suggested that a minimum of six negative cultures at weekly 
intervals, including one or two postmenstrual cultures, be obtained 
before a patient is released from observation. 
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Tliere were 2 dead babies. One wa.s in tbe case of the patient who had a 
large baby with ceiihalopelvic disproportion and Bandl’s ring. In the 
other the mother had a severe fall preceding delivery, and no fetal heart- 
beat tones were heard shortly thereafter. 

There were 2 as])hyxiated babies. One was a premature infant who 
had a precipitate labor and the other had a difficult forceps delivery. 

There were no ill effects that could be attriliuted to the quinine. 


Calcium Gluconate 

Calcium gluconate alone was given to 12 patients to stimulate labor 
pains. Six were jirimiparas and 6, multiiiaras. The average number 
of ])regnancies was 1.S3. The average age was 24.16 years. Nine of them 
were at term, one two weeks overdue, one seven months, and one three 

months’ missed abortion. . , 

The term jiatients all had cephalic presentations. Ten had no cervical 
dilatation, while 2 had 3 cm. to 4 cm. dilatation. The membranes were 
ruptured in 4 and intact in S. Three of those with intact membranes 
responded to calcium gluconate, and 2 others had some pains v ici 
faded out. The three months’ missed, abortion had no effect from tlie 

medication. , , , 

The initial dose was 4 e.c. to 5 c.e. intravenously. The average o 
dose was 8 c.c. of the 10 per cent calcium gluconate solution. 

Two jiatients had precipitate labors following the medication. le ^ 
was one asphyxiated seven months’ baby. There was one dead oa 
the death of which was apparently caused by a prolapcd cord. 

These 12 iircgnancies were terminated as follows ; 10 delivered spon- 
taneously, one was delivered by version and extraction, and one oj 

forceps • • *A 

There was one Bandl’s ring in an overweight colored 
who had a large fetiis. The fetus was delivered by version a^d extra 
tion with difficulty after adrenalin Avas given and she was under aeep 

The one forceps delivery Avas occasioned by cephalopelvic dispiopoi 
tion. 

Calcium Gluconate in Hemorrhage 

Calcium Avas used fourteen times in 4,000 deliveiies to check h 

rhage in atonic uteri. . „ i,^mr.rvhfio-e the 

In the post-partum patients Avho received ^ as a 

customary post-partum medication, effect, 

mile, been given at the end of the third stage "^^^e'lSv. 

Some of them had been given a second dose of ate instances 

In addition to the medication, massage from uteri 

without result. No attempt Avas made to ®^°P of calcium 

Avith lacerated cervices or from vaginal ^ of 5 c.c. 

gluconate. It Avas given intravenously and i^sualb „ouarentlv no 
Three patients received 10 e.c. but the results PP 

^^^In^this group of patients the hemorrhage occurred 

ately after delivery and in others as ^ pied again some 

still others had immediate post-partum hemoiihao 

time after returning to the ward. . rpj g pigp incidence of 

primipai-ris probablj- pxplamed by the larger number of opeiat 
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Our patients were divided into three series: one gTonp received 
calcium and quinine in combination, either intramuscularly or intra- 
venously, a second group received calcium gluconate intravenously, while 
a third group received calcium gluconate intravenously after the third 
stage, in case of hemorrliage from a relaxed uterus. 

The terminology used to describe the effects is as follows : no results 
means no uterine contraction in response to the medication, fair result 
means contractions for awhile which subsided without the patient com- 
ing to delivery, good result means that existing contractions were either 
increased or that contractions were initiated and lasted until delivery was 
accomplished. 

The patients in whom we attempted to induce labor varied from seven 
months’ gestation to five weeks overdue. In some the membranes were 
intact and in others they were ruptured. 


Analysis of Results 

Thirty-five patients received calgluquine,"^ a preparation consisting 
of calcium gluconogalactogluconate 0.1375 Gm. and quinine gluconate 
0.06 gr. (0.037 Gm. of anhydrous quinine base) per c.c. There were 18 
primigravidas and the rest multiparas. The average number of preg- 
nancies for the gToup was 1.71 per patient. The average age of the 
group was twenty-seven years. In 13 patients the membranes were rup- 
tured, and intact in 22. Twenty-four had no dilatation of the cervix, 
while 11 had varying degrees of dilatation. Tliere was 1 breech presenta- 
tion, the rest were eephalics. 

The average initial dose was 4 c.c. and the average total dose per 
patient was 8 c.c. Pour patients received the medication intravenously 
while the rest received it intramuscularly. 

ihere was good response in 20 patients. Ten of these were from the 
o who had ruptured membranes. Only 10 of the 22 with intact mem- 
uaiies gave satisfactory response. 

in 7 patients, who were from seven to eight months’ gestation, 3 were 
of early delivery was desired for medical reasons. None 

to ^''Gut into labor after the calgluquine. In four patients of seven 
ill ^ months’ gestation, 2 were having irregular pains and 2 were not 
them went into satisfaetorv labor shortly after the 
and delivered. 

siiniiTi ^ toxemias. Among the term patients onlj^ one re- 
4vei calgluquine, and she was well advanced in labor when it was 
Paren t • u ^ them had previously been given magnesium sulfate 
il'm r! ^^^^^cther there was an antagonistic action, thus preventing 

die onsetof labor’ we do not know. 

foreon 1 terminated as follows: 22 spontaneous deliveries, 9 

brppoP *^®tiveries, 2 cesarean sections, 1 version and extraction, and 1 

I’pm'iL, 1 forceps deliveries, onlv 3 were necessarv, the 

remainder were for teaching purposes. 

labor^ ^ I'kigs were found. Both were in patients who had long 

Icrmiiinra ^^^tled” because of cephalopelvie disproportion. One was 
^oitlipi- f extraction and the other by cesarean section. 

® these patients should have been given a uterine stimulant. 

s uqulne is a product of the Sandoz Chemical Works. Inc., New York, N. Y. 
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calgliiquilie. The response was more prompt than the intramuscular 
route, in that some of tliose had precipitate labors. 

3. The best results were obtained wliere the patients had ruptured 
membranes or were ali'eady having mild pains. 

4. No ill elil;ecls on the liabics from tlie cjuininc were noted in this 
series; however, the dose was small. 

5. Three Bandl’s rings were found. All had more or less cephalo- 
pelvic disproportion which was proliably tiie principal factor in the 
Bandl ring. 

6. Patients with post-partum hemorrhage from atonic uteri that had 
not responded to the usual oxylocies had, as a rule, a marked hardening 
of the uterus and a lessening of the hemorrhage immediately after re- 
ceiving intravenous calcium gluconate. 


Discussion and Conclusions 

Calcium salts alone or in combination with small amounts of quinine 
are useful in initiating contractions in patients Yath ruptured mem- 
branes. They are also valuable in patients with “piddling” labors. 
Care should be exercised that a cephalopelvic disproportion is not pres- 
ent as these drugs are contraindicated licre. One should be careful to 
distinguish between a “stalled” labor from dystocia and one of the 
“piddling” type that has ineffectual pains. If quinine is to be used, the 
history of drug dyscrasias should be learned. 

Calcium is to be avoided, or at least used very carefully, in patients 
on digitalis or related drugs. 

The most gi*atifying results were obtained in the management of post- 
partum hemorrhage. In some cases dramatic results were obtained. In 
other cases the uterus had partially contracted but bleeding continued 
with a trickle until calcium was given, then the uterus contracted tightly. 
The one case of incomplete abortion was not benefited. 
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deliveries in this group. Their average ages were 21.33 years and was 
irrelevant. 

Seven delivered spontaneously, 6 had forceps deliveries, and 1 was a 
breech extraction. Of the spontaneous deliveries, 1 had a four months’ 
abortion and retained the placenta. She bled when the placenta began 
separating. 

The weights of the babies from the women at or near term varied from 
2 pounds 7 ounces to 10 pounds 4 ounces. There were no twins or poly- 
hydramnics. 

The length of the labor was irrelevant. In some it had lasted over a 
couple of days while in others it had been very rapid. 

There was one lacerated cervix which was repaired after manual re- 
moval of the placenta. The uterus failed to contract well. 

Six patients had surgical ether, 1 surgical chloroform, 3 obstetric 
chlorofonn, 1 cyclopropane, 1 local anesthesia, and 1 nothing at all. 

Tlie higher incidence of hemorrhage occurring after ether might be 
explained by tlie fact that it was the most commonly used anesthetic for 
operative obstetric procedures. All of the ether anesthetics were termi- 
nated by operative means. One of the chloroform patients and the pa- 
tient with local anesthesia had operative deliveries. The remainder were 
spontaneous. 

The effect of the calcium gluconate is hard to determine in some few 
cases; however, in the majority, it was clear-cut. The patient who had 
an incomplete abortion and retained placental tissue did not respond at 

m required packing. 

Tlie usual routine was to give pitocin, % e.c., at the end of the 

second state and ergotrate, Vaoo, at the end of the third stage intramuscu- 
larly. 

In 8 patients there was an immediate post-partum hemorrhage follow- 
ing the third stage, which did not stop after ergotrate. Four received 
an additional dose intravenously, with partial or no response. The 
uterus remained baggj^ and there was a continual stream of blood which 
varied from a trickle to a gush. Calcium gluconate usually, in 5 c.c. 
closes, brought about a marked hardening of the uterus with a prompt 
decrease in bleeding in 7 of the 8 patients. 

In the remaining patients the hemorrhage started from twenty minutes 
nine horn’s after delivery. They usuall.v left the delivery room in 
good condition. Two had some excess bleeding at the time of deliveiw. 

len the bleeding was discovered on the ward, they were given intra- 
inu.scuJar ergotrate, %oo, wliich was followed by intravenous calcium 
^ fifteen minutes to thirty minutes if bleeding con- 

evn^ 1 ® prompt diminution of the flow. However, tlie 

hard to evaluate as the ergotrate may have been slow 
some cases. The bleeding in some would probably have cheeked 
rl'rin''?- wait. But in others the effect of the calcium was 
^ delayed group of bleedei’s had' been given surgical 

'Ollier for operative deliveries. 


Summary 

1- The combination of calcium and cpiinine was apjiarcntly a little 
nunc elective than calcium gluconate alone. 

intravenous route of administration alone was used in the 
'cuts icceiving calcium gluconate, and in 6 of the patients receiving 
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Case 2.- M. R., aged 32 years. Chief complaini: painful menstru- 
ation. Diac/nosis: dysmenorrhea, cervicitis, parametritis. Prior to the 
nien.strual period in Felnmary, 1941, the patient received si.x injections 
of testosterone propionate. 10 mer. each, and llie flow was .slightly less 
painful. ^ Before the period in March, due to external circum.stances, 
she received only three injections (30 mg. of testosterone propionate). 
Menstruation in hlarch was four days early and was again severely 
painful. Bel ore the next period, ten injections (100 mg. of testosterone 
jiropionate) were given wliich, however, afforded no relief. Treatment 
was therefore discontinued. 

Case 3. — S. W., aged 24 years. Chief complaini: severe pain during 
the first two days of each menstrual period. Prior to the period in Jul.y, 
1940, the patient received four injections (40 mg. of testosterone pro- 
pionate) and pain dining the menstrual period was .slightly less severe. 
Two injections (20 mg. of testosterone propionate) were given before- 
the next menstrual period Avith subsequent reduction in pain of approx- 
imately 50 per cent. Three injections (30 mg. of testosterone propion- 
ate) were given before the Sejitembcr menstrual period, but they did 
not, however, result in improvement. Although no hormone therapy Avas 
given prior to menstruation in October, this fioAV AA’as entirely painless. 
During the foIloAving cycle, prior to menstruation, patient receiA^ed four 
injections (40 mg. of testosterone propionate) AA'ith the result that pain 
during the menstrual fioAv aa^us again diminished by about one-half. 
During the next tAvo cycles treatment aa'us omitted, but improA^enient 
continued. The patient Avas not seen again until No\'ember, 1941, at 
AAdiieh time she Avas in the fifth month of pregnancy. 

In some of the dysmenorrhea cases, efficacy of methyl testosterone, 
given by mouth, aauis OAmluated. The dosage schedule AA'as one 10-mg'. 
tablet t.i.d. An attempt AAms made to determine the ratio of efiective- 
ness betAveen testosterone jjropionate parenterally and methyl testos- 
terone orally. The folloAving ease report aauII illustrate the method 
folloAved in such a determination. 


Case 4. — E. K., aged 26 years. Diagnosis: seA'ere dysmenorrhea. 
Prior to the menstrual period in February, 1941. the patient I'eceiye^ 
eight injections of testosterone propionate, 10 mg. each. Pain 
the ensuing menstrual fioAV aa'os diminished by approximately (o pe 
cent. No medication Aims given during the folloAAnng menstrual eye ^ 
and the floAV Avas just as painful as it Asms before institution ot ma 
hormone therapy. This patient Avas then given methyl testosteron 
orally. A total of 63 tablets, 10 mg. each, Avas ingested dunng i ie 
April cycle, 48 of Avhich Avere taken during the second half oi ^ 

Menstrual pain Avas reduced b.A'’ appi'oximately 50 per cent. 
next cycle, 76 tablets Asmre ingested AA'ith 75 per cent 
again,' 48 tablets, i.e., 480 mg. of methyl testosterone, were taken mum. 
the second half of the cycle. It Avill be noted that "loinpares aai^ 
tlie dosage of SO mg. of testosterone propionate administered pa 
ally. Improvement Avas maintained during menstruation in . ^ ^ 

July Avithout any medication during the cycles. livP- 

Avas again cliaracterized by severe pain neces.sitating bed lest ana m 

notics. 



CLINICAL EVALUATION OF TESTOSTERONE FROFIONATE 
AND METHYL TESTOSTERONE IN DYSMENORRHEA 
AND MENOMETRORRHAGIA 


Adolph Jacoby, M.D., P.A.C.S., New York, N. Y., and 
Benjamin Rabbiner, M.D., F.A.C.S., Brooklyn, N. Y. 

(From Ihe Department of Gynecology, Post-Graduate Medical School and Sospital, 

Cohtmhia Dniversily J 


P AINFUL menstruation and functional uterine bleeding have always 
presented major therapeutic problems in gyneeolog^L Male hormone 
preparations have been used in the treatment of these disorders b.y a 
great number of investigators with vai’ying success. This report is 
concerned with the effects and results obtained by the administration of 
testosterone propionate* and methyl testosterone* in a series of 20 cases 
of dysmenorrhea and a series of 15 eases of menorrhagia or menometror- 
I'hagia. 

Dysmenorrhea 


No effort was made to select these cases. Patients ■were taken con- 
secutively just as they appeared in the clinic. The treatment "was 
planned to consist of a 10 mg. injection of testosterone propionate ad- 
ministered intragluteally every other day, starting two Aveeks before the 
expected onset of menstruation. The therapy was followed so far as 
possible. HoAvever, since it necessitated visits to the clinic on the part 
of the patients, there was some irregularity, i.e., deviation from the 
original plan. In appraising the results, two cases of the original series 
of 20 were omitted because of inadequate therapy due to lack of co- 
operation and incomplete observation. Of the remaining IS patients, 4 
experienced complete relief during the period of observation, S ex- 
pel ienced partial relief, the reduction of pain varying from 25 to 75 
per cent; 6 experienced no improvement. The jieriod of observation 
extended from tivo to seven months. Of tlie 12 ]iatients who were re- 
>e\ed, pain recurred in 7 upon discontinuation of medication. Tlie 
0 owing case histories are given as typical instances : 

years. Chief compkiint : Painful menstru- 
Pl”- dysmenorrhea, cervicitis, third-degree retroversion. 

CmI . nienstrual period in February, 1941, the patient ivas given 
”hFctions of te.stosterone propionate, 10 mg. each, and the period 
iiip? Avas painless. No ti-eatment A\-as given during tlie next tAvo 

*^y<^lcs, and the menstrual flow at the end of each cycle Avas 
days before the on.set of menstruation in May, the 
severe pain Avliich was not relieved Iiy sedatives. 

tM] propionate (Neo-Honibreol) anj methyl testo.'^terone (Nco-Hombrool 

sj were supplied by Rocho-OrEranon, Inc., Nutley. Now Jer.^oy. 
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Alleviation of ])ainfnl niensti-ualion by administration of male hormone 
in smaller doses tlierefoi’e could be on the basis of reducing excessive con- 
tractions of tlie uterus.’- - 

The liypotliesis tlial mcnometroi-rhagia may be due to excessive or un- 
balanced elaboration of estrogen is workable and rational in the light 
of present knowledge. On the basis of this hypothesis, the beneficial 
action of the male hormone in cxce.s.sive uterine bleeding has been at- 
tributed to .several efiecls, including .suppression of estrogen produc- 
tion and inhibition of the anterior pituitary. However, in this d.v.s- 
crasia as in dysmenorrhea, the inhibiting action of the androgens on 
rhythmic uterine contractility may be the rcasoji for their value. In 
menometrorrhagia, the inhibition of uterine contractility has been 
shown to decrease the volume of blood flow to the uterus, hence the 
beneficial results. Furthermore, the andi-ogens have a direct effect on 
the myometrium, bringing about constriction of the myometrial vessels, 
thus reducing the volume of blood flow.'’- ■' 

The recurrence of symptoms after ce.ssation of theraj)y would seem 
to indicate that no permanent alteration in the hormonal balance of the 
patient had boon efl’ceted by the therapy of the duration in this study. 

Summary 

Eighteen patients wilii dysmenorrhea and 9 patients with menorrhagia 
and menometrorrhagia wei-e treated with testosterone i^ropionate and 
methyl testosterone. Comjdete relief of symptoms was experienced by 
4 and improvement by S of t he dysmenorrhea patients and complete re- 
lief by 6 and improvement by 2 of the menometrorrhagia patients. 
Thus, androgen therapy was completely or partially effective in 67 pei 
cent of the dysmenorrhea cases aiid in SS per cent ot the menometroi- 
rhagia cases. Practically, in all instances there Avas a recurrence of 
the ox’iginal ailment after discontinuation of treatment at A-arying intei- 
A'als. Oral androgenic theraiiy, if administered in adequate dosage, 
yields the same result as parenteral thernpy. 
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Menorrhagia and Menometrorrhagia 

The treatment in this series of cases was planned to consist of 25 mg. 
injections of testosterone propionate administered intragluteally every 
other day, starting at least two weeks prior to the expected onset of 
menstrual flow. However, this plan could not be followed in some cases. 
If patients presented themselves during the period of excessive bleeding, 
whether at or between periods, the flow abated promptly after in- 
stitution of treatment. A single 25 mg. injection frequently wms fol- 
lowed by a lessening of the flo^v. Six patients of the original group 
of 15 could not he follo'wed for longer than one month and, therefore, 
are not considered in the final appraisal. Of 9 patients remaining, 6 
experienced complete relief from excessive bleeding, 2 w^ere partly re- 
lieved, and 1 showmd no change. The patients 'were observed t-wo to 
nine months after institution of therap3^ 

The following case histories are illustrative : 

Case 5. — M. A., aged 33 jmars. Chief complaint : Profuse bleeding 
over a period of seven daj^s. In Majq 1941, prior to the menstrual period, 
the patient received four injections (100 mg. of testosterone propionate). 
The subsequent period lasted four daj’^s and the flo\v was markedlj^ de- 
creased. No treatment was given during the June cj^cle and the en- 
sumg menstrual flow -was again excessive over a period of seven da.vs. 
iNo therapy Avas emploj’-ed during the next menstrual catIc either, and 
here, too, the floAv Avas profuse and lasted eight da^'s. 

Case 6.— E. B., aged 29 j'-ears. Chief complaint: Excessive men- 
strual floAv, lAterine bleeding hetAA^een periods. Four injections (100 mg. 

^slosterone propionate) Avere giAmn to this patient prior to the men- 
Mi'ual period in July, 1941, Avhich lasted four days and Avas moderate. 
Also, there Avas absence of metrorrhagia. No treatment Avas giA'en during 
ne next cycle, hut neAmrtheless the folloAving menstrual period lasted 
only four daA^s and Avas moderate. The same Avas true of still the next 
period, although no medication had been emplo.ved. hlenstruation 
c lunng October, NoA^emher, and December likeAvise Avas not preceded 
•' niedication and in each instance Avas slighth^ more profuse hut 
therap nnproA^ed compared AA’ith the status before institution of 

masculinization Avere noted in tAA'o patients. There AA'as 
c Idrsutism on the face AAdiich disappeared shortl.A' after dis- 

n inuation of medication. One patient complained of nausea and 
vomiting following an injection. 

Discussion 

Since dysmenorrhea is the manifestation of various pathologic con- 
cannot be anticipated that male hormone therap.A' Avill allevi- 
• c painful menstruation in eveiy case. Various theories have been ad- 
auced as to the cause of functional dA'smenorrhea. It seems likeh' that 
Ilia normal uterine contractilit.v during menstruation 
onderl.A’ing factor of this disorder. Evidence has been pre- 
'' C( that male hormone in large doses suppresses uterine contractions. 
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hile the skull is being opened, and tlie brain and supporting struc- 
tures examined, the bead is jield over a pan so that the fluid Avhich 
escapes is not lost. The brain after in.spection in situ is removed into 
Oie same pan and any fluid remaining in tlie cranial vault is added. 
Two layers of fine meshed surgical gauze are immersed in water, wrung 
as dry as possible, and placed over the top of a wide-mouthed jar. The 
brain and all of the material within the pan are emptied into the cloth 
and the fluid is permitted to filter through. At the end of fifteen min- 
utes the fluid is measured. 

It is impossible to remove the brain without loss of blood from the 
cerebral vessels and dural sinuses. In order to estimate the propor- 
tionate amount of blood in the total fluid the cell volume of a repre- 
sentative sample is determined by use of a Wintrobe hematocrit tube. 

VOLUME OF CEREBROSPINAL FLUID IN RELATION TO BODY WEIGHT 
WEIGHT IN GM 



The cell volume is considered to represent one-half of the total blood 
volume, and the hematocrit reading is doubled to obtain the percentage 
of blood in the specimen. Minute particles of brain tissue often pass 
through the gauze and form a separate layer above the blood cells in the 
hematocrit tube. The amount of brain tissue maj’^ also be calculated from 
the percentage noted in the hematocrit tube. This, too, must be sub- 
tracted from the total volume. If, therefore, 15 c.c. of blood-tinged 
fluid is obtained, and the hematocrit reading is 4 per cent red blood 
cells and 2 per cent brain substance, the blood and brain tissue wiU 
amount to 10 per cent of the total measured volume. The corrected 
volume is consequentl}’’ 13.5 c.c. 


Results 

The volume of intracranial fluid has been measured in 225 infants 
and fetuses. From this series we have eliminated all macerated fetuses, 
all infants living more than twenty-four hours, and all who died of 
intracranial hemorrhage, fetal hydrops, hydrocephalus, and other mal- 
formations in which excessive fluid may be found. In tabulating tlie 
various fluid volumes, it was noted that deliverj^ by cesarean section is 
unusually frequent among the infants in Avhom the larger volumes are 



THE NORMAL AMOUNT OF CEREBROSPINAL FLUID PRESENT 
WITHIN THE SKULL AT BIRTH 


Edith L. Potter, M.D., Ph.D., and William Eosenbauii, M.D., 

Chicago, III. 

(From ihe Department of Olstetrics and Gynecology, the University of Chicago and 
the Chicago Lying-in Hospital) 

'~PHE amount of cerebrospinal fluid which can he demonstrated within 
* the skull of a fetus or a newborn infant at necropsy varies normally 
in relation to the gestational age. An increase in fluid is occasionally 
obsen’^ed which is independent of age and which, in some instances, 
seems to be related to the method of deliveiy. 

We have been unable to find information concerning the actual 
amount of fluid present in the extracei’ebral spaces of the skull under 
either normal or pathologic conditions during fetal and early infant 
life. Scammon^ states that the brain at birth fills the sluill more com- 
pletely than it does at any other time of life ; then it occupies 97.5 per 
cent of the cranial carity in contrast to 92.5 per cent in the adult. We 
have observed at necropsy that there is no visilile fluid in the meninges 
of the majority of infants at tenn, and believe that the close approxima- 
tion of the brain to the slaill which is normally present occasionally 
causes an erroneous diagnosis of edema of the brain. 

It is knoum that only a very little fluid can be obtained by spinal 
piuicture within the first few days of life. However, tlie amount ob- 
tained from the spinal canal is not necessarily proportionate to the 
amount present within the skull. Levinson- found that from a few 
crops to 5 c.c. until an average of 3 c.c. could be obtained by spinal 
puncture on the fii*st day of life, and that from 1.5 c.c. to 10 c.c. witli 
an average of 6 c.c. could be obtained by cisternal puncture. 

In order to measure the amount of fluid present within the skull at 
post-mortem examination we have devised a method which, although 
of^ accurate, permits determination of the approximate amount 

® fluid and enables one to make comparisons of the amounts present in 
m heads of different infants. 


Procedure 



l)m„ amount of blood and fluid within the head can 

‘‘Lll uO onciK* „ _T__. 1 ? 1 • ... - . .i.. 


ni-o ; c!asily made, a procedure which is much more difflcnlt. if ve.ssels 
' incised in opening the skull. 
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OV ASIAN AUTOGRAFTS 


C. L. Kuhn, M.D., Pittsburgh, Pa. 

(From the Department of Gynecology of the University of Pittsburgh) 

O VARIAN auto^-afting has been done in an attempt to supply 
ovarian secretion to those patients in whom surgical removal of 
both ovaries was necessary because of some nonmalignant ovarian 
disease. According to most authors the original technique for autog- 
enous ovarian grafts was published in 1910 by Tuffier. Many reports 
favorable to this and modified techniques followed, although recently 
veiy little has been written about this procedure probably due in part 
to the advent of improved estrogenic therapy. 

Tills survey shows that in many respects the results obtained have 
been good ; however, it must be stated that the effects desired have not 
been completel}^ achieved. 

Material and Technique 

This is a report of 38 cases of ovarian autografting. These cases 
have been taken from the record files of the Elizabeth Steel Magee and 
St. Francis Hospitals in Pittsburgh. This procedure was found to have 
been performed 38 times in twenty-five years, an average of 1.5 such 
operations per year in both hospitals. This rather small incidence is 
due largely to conservative ovarian surgerjq although at times bilateral 
oophorectomy has been done when no ovarian tissue could be salvaged 
for grafting. 

It is interesting that 23 of the 38, or 60 per cent, of the patients had 
previous pelvic surgery. In 9 of these patients one ovarj’- had been 
removed. The ovarian pathology of these 23 cases was one of cystic 
change, the ovaries showing multiple small and large simple or follicular 
type cysts. Six of the other patients in this series showed pelvic in- 
flammatory disease with peri-oophoritis and multiple follicular cysts 
of the ovaries. There were three patients with bilateral cystadenomas 
of the ovaries, two with lai’ge corpus luteum cysts of both ovaries, and 
one with bilateral dermoid tumors. Tlmee patients with endometriosis 
were subject to ovarian autografting. The value of this procedure for 
cases of endometriosis subject to bilateral-oophorectomy has been 
stressed by Counseller, although our records show that conservatism 
has been the rule for endometriosis, and whenever feasible, one ovary 
or a remnant of ovaiy has been left with some intact blood supply. 

The age of the patients in this group varied from twenty-one to 
forty-three, the average age being thirty. 

In this series, the eailiest cases of ovarian autografting were done 
by Dr. R. R. Huggins in 1916. The technique then employed was 
similar to that of Tuffier. Large pieces of normal ovarian substance 
were implanted in the subcutaneous fat near the laparotomj^ incision. 
It was later learned that only the peripheral zones of these grafts 
survived, and that the central portions underwent necrosis. In eight 
of these cases the ovarian tissue was grafted into fat. 
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found. It was also obseiwed that these infants and tliose who were de- 
livered immediately after artificial rupture^ of the membranes made up 
the majority demonstrating the higher fluid volumes. The possibility 
therefore arises that delivery by these methods may be accompanied by 
an abnonnal accumulation of fluid. (These infants are being stuped 
separately and are to be reported at a later date.) In order to obtain a 
curve showing normal volumes of fluid, it was deemed advisable to 
eliminate all of those delivered by cesarean section, or immediately after 
artificial rupture of membranes. The resulting cun'e is similar to the 
one in which all cases are included, except that it follows a slightly 
lower course. 

It would seem that these figures, then, may be considei'ed representa- 
tive of the normal amount of fluid pi*esent within the cranial vault in 
infants of varying birth weights. They are based on the findings in 
170 selected infants and fetuses. The averages in relation to body 
weight are shown in Table I, and the range in relation to body weight 
in Fig. 1. 

Table I. Average A.mouxt of Cerebrospixal Fluid i.v Relatiox to Body M’’eight 


BODY -VVEIGIIT 

GM. 

VOLUME OF 

cerebrospixal fluid 

C.C. 

250- 499 

(i.o 

500- 749 

11.4 

750- 999 

14.6 

1,000-1,249 

15.S 

1,250-1,499 

19.6 

1,500-1,749 


1,750-1,999 

13.6 

2,000-2,249 

1.6 

2,250-2,499 

1.3 

2,500-2,749 

1.3 

2,750-2,999 

0 

3,000-3,249 

0.5 

3,250-3,499 

0 

3,500-3,749 

0 

3,750-4,000 

1.0 


Conclusions 

The amount of cerebrospinal fluid found williin tlie cranial cavity at 
the post-mortem examination of 170 selected infants and fetuses is im- 
ported. The amount increases gradually from 7 c.c. in the weight grouji 
of 250 to 500 Gm., to 23 c.c. in the weight group of 1,500 to 1.750 Gm. 
Thereafter it falls abruptly, and in all infants and fetuses weighing 
over 2,000 Gm., ]>ractically no fluid can normally be demonstrated by 
the method used. 
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not menstruate for two months. Tliereafter she menstruated every 
month foi’ three montlis, the flow lasting three days. Excessive bleeding 
recurred. Basal metabolic rates were found to be -16 per cent and 
-18 per cent. Five gi’ains of thj’Toid substance were given daily, and 
the patient has menstruated normallj’' three times in flve months. 

The duration of the menstrual activity in all the cases showed great 
variation. The number of yeai's that tliese patients menstruated may 
be taken as an indication of tlie probable length of the life of the grafts. 
Three patients menstruated for five, seven, and eight years, respectiveljL 
There were two patients who menstniated for four years. One patient 
menstimated for two years, and another menstniated for one year. 
The period of follow-up for the othei's was brief and incomplete. The 
most significant finduig of this survej’' lias been that all the patients 
given multiple thin ovarian grafts into the rectus muscle were able to 
menstruate, and this seems to be the best evidence of the efficacy of the 
procedure. 

Ovarian autografting has also been done in the hope of reducing the 
occurrence and the intensity of hot flushes. Twelve patients, or 46 
per cent, of the 26 followed postoperatively had no hot flushes. Five 
patients in this group had hot flushes for two or tliree months until 
the grafts were able to establish function. In addition to these patients 
five others had mild hot flushes which were not disturbing enough to 
require therapy. This comprised a group of seventeen, or 65 per cent, 
which showed favorable relief from vasomotor waves. Four of these 
patients were observed over a period of several months, but the remain- 
ing thirteen were seen over a period of years. Nine of the 26, or 35 per 
cent, had severe hot flushes or hot flushes disturbing enough to require 
estrogenic therapy. 

A greater number of the patients who had been subjected to hyster- 
ectomy reported severe hot flushes, and in addition this group showed 
a greater number receiving estrogenic therapy. Urinary estrogen assays 
were obtained in seven cases of this sei’ies. In all of these patients 
ovai’ian autografts had been placed in the rectus muscle. Considerable 
difficulty was encountered in having patients submit twenty-four-hour 
specimens of urine to the laboratorjL The readings obtained on two 
patients in whom the uterus had been removed were 4 rat units (or less) 
per twenty-four hours in one patient; and 6 rat units (or less) per 
twenty-four hours in the second patient. The readings obtained on five 
patients in whom the uterus had not been removed were 6 rat units, 
10 rat units, 15 rat units, 20 rat units, and 15 rat units per twentj^-four 
hours, respectively. It is apparent that the patients not subjected to 
hysterectomy tend to have higher urinary estrogen levels. 

It is well kno'svn that ovarian grafts, regardless of the site of implanta- 
tion, tend to form ej^stic swellings. These structures are often painful, 
particularlj’" those placed in the rectus muscle where there is the factor 
of greater mobility. Fifteen of the 26, or 57 per cent, of the patients 
who were followed postoperatively had no discomfort, no swelling, and 
no tenderness at the site of the ovarian implants. Five of the patients 
complained of swelling and tenderness at the site of the grafts at 
monthly intervals. Of the five, three did not have a hysterectomy, 
and the pain and swellins; were reported to occur just before or during 
menstruation. Two patients subjected to hysterectomy complained of 
periodic slight swelling and tenderness,^ and two other cases noted ten- 
derness and swelling which was not periodic. 
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From 1926 until the present time a modified technique has been used 
in wiiich multiple thin grafts have been imbedded in one or both recti 
muscles. The greater available blood supply of the rectus muscle seemed 
to offer the grafts better opportunity for sumdval and function. Thin 
grafts were employed to avoid necrosis. The grafts were small slivers 
of ovarian tissue measuring from 5 to 10 mm. in length and fi*om 
1 to 2 mm. in thieloiess. They were all eut by scalpel from the cortex 
of normal appearing ovarian substance, because the greater number of 
remaining primordial ova are found in a small zone beneath the germinal 
epithelium. Other authors have strongly advised taldng small grafts 
from the medulla or central portion of the ovaiy. There were no 
reasons given, however, for this modification. The ovaries after removal 
were always kept in a warm saline bath until- the peritoneum was closed. 
The grafts were then eut and placed in small pockets within the rectus 
muscle which were made by sharply inserting a straight hemostat and 
spreading it to separate the fibei's of the muscle. Each pocket was 
ample to bury completely one of the grafts, and from eight to sixteen 
grafts were implanted in each patient. Tliere was at times a small 
amount of bleeding from the muscle which gradually subsided, and 
closure of the incision was completed with very little delay. In all 
cases, the incisions liealed by fii’st intention. 

Analysis of Results 

Adequate follow-up records were available in 26 of the 38 cases 
reported. Of these, 14 Avere patients in whom a supravaginal hyster- 
ectomy had been done. In the other 12 the uterus had been left in situ. 
Eleven of the twelve patients not subjected to hysterectomy were given 
thin ovarian grafts in one or both recti muscles, and all of these patients 
menstruated. Only one of tliis group received ovarian grafts into sub- 
cutaneous fat. In this patient cystic structures formed at the site of 
the grafts and excision of these transplants was eventually necessary. 
This patient never menstruated. 

There Avas considerable variation in the character of the floAV and 
the duration of the menstrual activity of each of the eleven patients 
treated by placing multiple thin ovarian gi-afts in the recti muscles. 
Some of the patients did not have a menstrual floAv for tAvo or three 
months folloAAnng operation. This latent period has been discussed in 
other reports and seems to indicate the period of time required for tlie 
grafts to establish blood supply and functional activity. 

There was some variation in the length of the menstrual cycles, al- 
though seven patients menstniated at monthlj'- inteiwals. Occasionally 
one of these patients Avould repoiT; a missed period. The cycles of the 
other four patients shoAved more A'ariation. One patient menstruated 
every three months, another every tAvo to eleven Aveeks, and another 
menstruated tAAuce in three months and no further report of her cycle 
Avas obtained. One other patient menstruated, but the interval lietAveen 
periods Avas ncA^er recorded. 

The duration of the Aoav Avas recorded for six patients and usuallv 
lasted three days. There Avere Iavo patients Avho had tAvo-day period.s. 

The menstrual history of one patient is interesting. Before o])era- 
tion she liad prolonged and exccasive menstrual floA\'. Because of pelvic 
inflammatory disease bilateral salpingo-oophorectomy Avas necessary. 
Ovarian autografting Avas done. PolloA\*ing operation the patient did 
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transplanted into rectus muscle as evidenced by menstrual activity 
usually for years, in 100 per cent of eases with an intact ulerus, and by 
microscopic demonstration of corpora lutea in grafts excised one and 
two years after implantation. 

4. Sixty-five per cent of the 26 patients who were followed showed 
relief from hot flushes and did not require estrogenic therapy. 

5; Painful ovarian gi*afts are usuallj’- due to the development of cysts, 
excision of which is difficult. Aspiration of the cysts is preferabie. 

I am deeply grateful to Dr. B. Z. Casliman for the greater part of the clinical 
material used in this report. 
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DILATATION OF THE URETHRA FOR IRRITABLE 
VESICAL NECK 

J. Craig Potter, M.D., Rochester, N. Y. 

T he various symptoms grouped under the heading "irritable vesical 
neck” are common complaints in gynecologic practice. The ob- 
ject of this paper is to record the results obtained in 100 consecutive 
eases of this condition treated by dilatation of the urethra. 

There is no counterpart to the irritable vesical neck in male urology. 
It is a symptom complex rather than a clinical entity, for there are 
few objective findings. The urjne is clear; there is no pAUiria; the 
pathologic findings are inconstant and rare. 

The four major symptoms are urinary frequency, urgency, burning, 
and a feeling of pressure. The yardstick of frequency is whether the 
patient can sit through a movie, a church service, or ride in a ear. 
By urinary urgency is meant sudden desire to void, amounting at times 
to incontinence. The pressure sensation is midline and right over the 
bladder. The feeling is one of doAvnward pressure as compared to the 
falling-out sensation of prolapse. 

The patients in this series also complained of nocturia, terminal tenes- 
mus, and small stream. Three in the group had coughing incontinence 
from associated relaxation of the pelvic fascia. Of the eighteen pa- 
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Four patients, or 11 per cent, had such pain and tenderness with the 
ovarian grafts that some type of interference was necessary. The 
operative record in each of these four cases did not indicate the size of 
grafts employed. It is possible that these grafts were larger and 
tliieker than the thin ovarian grafts described in the teclmique above. 
In one of these cases the ovarian grafts had been placed in the sub- 
cutaneous fat. This woman never menstruated and she complained of 
severe hot flushes indicating very little funetional activity. Following 
excision of the grafts her pain and tenderness disappeared. 

In the three other patients multiple ovarian grafts had been placed in 
the rectus muscle. Because of the discomfort one patient was given 
deep x-ray therapy over the grafts and amenorrhea followed. Two 
patients were operated upon because of pain and swelling at the site 
of the grafts. In one case cystic ovarian tissue was excised tmee dur- 
ing a two-year period following ovarian autografting. This patient 
continued to menstruate for three years and had no further discomfort. 
In the fourth patient regular menstrual flow continued for six years 
after removal of a cystic gi*aft which had formed one year after im- 
plantation. In each case excision of these grafts was verj’- difficult 
because of marked scarring and profuse bleeding. In the fourth patient 
cystic swellings reappeared twee at three-year inteiwals, and complete 
relief was obtained by aspirating the ej’^sts with a 19 gauge needle. 
These cysts did not recur, and the functional activity of the grafts 
apparently was not disturbed. This type of treatment seemed pref- 
erable to surgical excision. 

The ovarian transplants excised from two patients were examined 
microscopically. One transplant had been excised one year after im- 
plantation and showed activity because of the presence of an active 
corpus luteum. The ovarian graft in the second patient was excised two 
years after implantation and here again evidence of activity was shown 
by the presence of a regressing corpus luteum in a loose ovarian stroma. 
These corpora lutea were found in addition to larger cystic structures 
resembling follicular cysts. 

There seems to be ample evidence to show that ovarian autografts can 
establish blood supply and develop some degree of function. The 
amount of ovarian secretion so supplied is probably small, yet every 
patient in this series with an intact uterus continued to menstruate 
following implantation of thin ovarian grafts in the rectus muscle. 

This procedure can never be accepted as a substitute for any form 
of conservative ovarian surgery. It does offer definite benefit to those 
patients in whom bilateral oophorectomy cannot be avoided. Menstrua- 
tion continues, menopause is often delayed for years, and the approach 
to menopause is more gradual in contrast to the abruptness of surgical 
menopause. 

In the final analysis, the choice between ovarian autografts and 
estrogenic therapy is a matter of judgment for the individual surgeon. 

Summary and Conclusions 

1. Tliirty-eight cases of autogenous ovarian grafts have been analyzed. 

2. Ovarian autografts in fatty tissue are not successful. 

_ 3. klultiple (from 8 to 16) thi?i-slicerl grafts from ovarian cortex 
into rectus muscle are recommended. These grafts functioned when 
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urethra. One should also add that the symptoms are worse in the 
moining and are aggi’avated by menstruation, although no statistics 
were kept on these two points. 

As previously stated, objective findings are few. Only 4 patients had 
urethral earuncles, and 4 more had reddening of the meatus. If chronic 
uretlu’itis and trigonitis cause caruncles and the irritable vesical neck, 
one would expect more caruncles and meatitis. It is possible that these 
patients were seen too early in the disease for such findings to be ap- 
parent. Two patients had gross urethral strictures, i.e., a 20 sound 
could not be passed without effort and resultant bleeding. 

Cystoscopy was done only -when the condition was resistant to treat- 
ment or when the duration of symptoms led one to feel that it would 
be wise to check at once. The major positive finding was chronic 
urethritis. By this is meant, red ridges _starting at the vesical neck and 
running down the urethra. Table IV gives the findings. 

Table IV 


Chronic urethritis 5 

Negative 4 

Eadium reaction 1 

Polj’ps at bladder neck and in urethra 2 


Treatment for all of these patients consisted of gradual dilatation of 
the urethra with Walther dilators and instillation of some medication. 
Eighty-four had a 5 to 10 per cent Gomenal* in olive oil, while 16 had 
1 per cent silver nitrate. The silver was used in the more resistant cases. 
Only 11 had oral medication, 9 prontylin, and 2 Ammon, mandelate, for 
infection flared up or caused by treatment. In general, the patients 
were treated once a week until improvement was apparent, when the 
interval between treatment was doubled each time. 

Dilatation was usually carried to 28 (French). When carried to the 
larger sizes, as 36, temporary incontinence resulted, and we rarely go 
so high now as it does not seem necessary to obtain results. The ma- 
jority of the patients required three or four successive treatments to 
obtain relief of symptoms. 


Table V 



XO. OF PATIENTS 

TREATMENTS TO 

obtain relief 


7 

1 


11 

2 


17 

3 


12 

4 


6 

5 


3 

6 


4 

7 


‘Gomenal, an ethereal oil from a plant, MeJaJeuca viridiflora, germicidal without 
irritating effects. 
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tieiits complainiiiG; of nocturia, only three were troubled more than once 
a night. This is emphasized as nocturia is not characteristic of the 
condition. 

Tabi.k I 


COMPLjUXT 

NO. GIVING 

COMPLAINT 

Urinary froqueney 

G4 

Urgency 

24 

Burning 

23 

Nocturia 

16 

Prop.'Jure 

13 

Terminal tenesmus 

6 

Cougliing incontinence 

3 

Small stream 

1 


The etiology of tliis condition is oh.scure. Age has no connection 
with it, as is seen when tlic cases arc broken down into age groups. 


Table II 


AGE 

NUMBER 

21-30 

20 

31-40 

26 

41-50 

18 

51-60 

■ 19 

61 on 

16 


Childbirth and the resulting relaxation of the pelvic fascia is not a 
factor, for 50 had children and 50 did not. 

Associated gynecologic difficulties do not cause the indtable vesical 
neck in vieiv of the paucity and variety shown in Table III. If cervicitis 

Table III 


Fibroid 

O 

O 

Prolapse 

4 

Cystocelo 

5 

Kectal polyps 

1 

Trichomonas vaginitis 

1 

Pruritus 

1 

Cervicitis 

1 


were a cause of any importance, one would expect more eases listed. 
Cystoceles account for the three cases of coughing incontinence. The 
absence of gjaiecologic pathology in this group of 100 cases came some- 
what as a surprise, as the general impression seems to lie that the eti- 
ology is in the gynecologic tract. 

However, previous gynecologic treatments and surgery may be an 
etiologie factor. In many such eases there is retention of urine ivith 
resultant infection of varying degrees which causes irritation. Six- 
teen of this series had previous laparotomies; 5 had had repairs; 4 had 
had x-ray treatments; and 2 had had radium. 

Three patients stated that intercourse aggravated or caused recur- 
rence of the difficulty; however, two of these had hypospadia of the 
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The sitting posture also allows any serum or blood whicli may be in 
the vagina to be expelled. The vagina runs downwai-d and backward 
and holds, as a cup, any serum or blood if the patient remains on her 
back. Theoretically, at least, the erect posture allows this to be evacu- 
ated, tlius preventing an unde.sirable culture medium for bacterial 
growth. 

The advantages of this routine are: 

1. Nonabsorbable sutures permit removal of the suture, leaving no foreign bodies 
or knots which may cause pain or other trouble. 

2. Sitz baths: 

A. Eeduce the possibility of infection and disruption of the wound. 

B. Aid in the prevention of edema and swelling of the wound. 

C. Increase patient ’s comfort and sense of cleanliness. 

I). Are applicable in dirty or contaminated ca.ses with vulva infection or when 
the wound is potentially infected. 

E. Facilitate nursing care, because there is less odor and beds are less soiled. 

Summarized, this means greater assurance of satisfactory healing and 
a more comfortable post-partum course. 

Technique 

After the episiotomy or the usual perineal dissection (in which the 
vaginal mucous memlirane should be left attached to the underlying 
fascia), the upper point of the mucous membrane wound edge is caught 
with a clamp. The suture is put in about one centimeter above this point 
and tied loosely, as if being tied over the little finger. The mucous 
membrane edges are then approximated by a running quilt suture. This 
everts the edge of the mucous membrane and approximates a larger sur- 
face of the underlying fascia, which is really the supporting structure. 
This suture is carried on down and used to approximate the skin surface 
after the deep sutures have been put in. 

The mucous membrane suture is stopped at the vaginal outlet and the 
deep sutures are put in. These deep sutures consist of two figure-of- 
eight and one single loop suture at the vaginal orifice. 

The figure-of-eight sutures are put in with the deep loop for the muscle 
layer and the outer loop for the fascia coming out at the skin edge. They 
are tied with not too much tension. 

The suture at the orifice of the vagina is put in in the usual manner. 

A large heavy needle is used ; the muscles are caught well up in the labia 
majora, then coming back to the skin edge. Re-thread the deep end of 
the suture and repeat on the opposite side. 

The running-quilt (or mattress) suture from the vagina is then con- 
tinued down after the deep sutures are in place and tied. The edges of 
the skin are everted, which brings a larger fascia surface together and 
results in a stronger wound. 

Before tying the skin suture a cork is placed in a loop, to be removed 
in twenty-four hours when swelling begins. If tied tightly at the time 
of operation, the sutures may cut into the skin and become painful. 

The ends of all sutures are tied together and left long to facilitate re- 
moval. This group of suture ends is kept away from the rectum by 
tuekino- them through a loop of the suture near the vaginal outlet. 

The 'skin is carefully avoided in placing the deep sutures, because the 
pressure exerted on nerve endings of skin definitely increases the pain. 
They are tied at the skin edge making them available for removal by 

clipping there. 
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Tlie two palieiils wlio had polyps were ..treated by electrocoagulation. 

Some of this series is of recent date; however, forty patients were 
followed over a period of nine years, and it was found that the average 
number of treatments a year to mainlain normal function and com- 
fort was two. It is important that these patients realize that they are 
only being relieved, not cured. 

The results are tabulated as “good,’* “improved” and “not helped.” 
The “good” group are functioning normally, while the “improved” 
group are not satisfactory in all particulars. Ninety-eight of the 100 
were followed up. 

Table VI 


Good 

75 

(4 wear rings for 

C5’stocele and prolapse) 

Improved 

IS 


Not helped 

5 

• 


In conclusion, 75 out of 100 patients with irritable vesical neck were 
returned to normal function by dilatation of the urethra and instilla- 
tion of medication. So simple a measure .should be more generally used. 

5G1 University Avenue 


PERINEAL REPAIR WITH NONABSORBABLE SUTURE AND 
POSTOPERATIVE SITZ BATHS 

A. P. Hudgins, M.D., Charleston, W. Va. 

I DESIRE to comment on the favorable results which have followed 
the employment of nonabsorbable suture in perineal repairs, using, 
in addition, as po.stoperative treatment, sitz liaths in hypertonic salt solu- 
tion. Obstetric cases were the first to be given this type of treatment 
and the outcome was so satisfactory that it was used in routine perineal 
repairs on the gynecologic service. 

Patients who had received other postoperative perineal care stated 
that they preferred this procedure because it was more comfortable and 
cleaner. 

The method to be discussed includes the use of (1) nonabsorbable 
sutures by a method which permits their easy removal, and (2) the ar- 
rangement of a sitz bath which is both comfortable and effective. 

The theory prompting the trial of this method resulted from the neces- 
sity of treating contaminated perineal wounds. For example: A pa- 
tient with a tear from a home delivery was brought in about two or tliree 
hours after delivery, unshaven and contaminated, for hospital repair, 
ihis IS a typical illustration and the results in these cases were satis- 
factory. 

Hypertonic salt solution was used because any serum or fluid present 
would be drawn out of the wound. The deep sutures protruded through 
at the wound edges and thus allowed the escape of serum or blood 
thereby preventing edema or hematoma and minimizing the possibilitv 
of infection. 
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An improvement has been worked out in the mechanics of the equip- 
ment used. 

A chair has been devised with a basin type seat to hold the solution. 
This can be moved to the patient's I’oom. The tilt of the chair has been 
so arranged that the weight is kept off the painful perineum. A smaller 
amount of water can be used, tlius assuring an adequate concentration 
of salt. 

A heating device lo maintain the desired heat of the .solution has been 
worked out which has not been available in the other equipment. This 
adds to the comfort of the patient as well as tlie efficiency of tlie treat- 
ment (Fig. 3). 

Coarse barrel salt (ice cream salt, rock salt) has been found to be' 
less irritating tlian the more refined talile salt, ])erluips liecause of the 
magnesium carbonate or otlier chemicals added to make table salt flow 
more easily. In addition to the salt, vinegar (about 6 ounces) has re- 
cently been used. Karnaky claims that vaginal ivounds heal more 
quickly in acid solutions. 



Fig. 3. — Sitz bath chair with heating device. 


This type of operation with some modifications has been used on 41 
obstetric and 48 gynecologic cases, which have been followed through 
for end results. (About 50 more cases have since been added to the 
series Avith equally good results.) 

The results have been uniformly good. There was only one disrup- 
tion of the perineal Avound. This occurred in an obstetric case Avith 
many complications, including a temperature of 104° F. due to an acute 
respiratory infection preceding deliAmry. There Avas a stillborn-de- 
formed child and an extention of the episiotomy to the rectal sphincter. 
The Avound granulated Avell but did not heal by primary union. Hyper- 
tonic vaginal compresses Avere used instead of sitz baths in this case, 
due to the complicating respiratory infection and fever. 

In one case a suture inadvertently AA-^as placed through the rectal mu- 
cosa and by error Avas alloAved to remain. Some infection resulted in 
the perineum, but the drainage cleared up and healing Avas satisfactory. 
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The repair of llie ]ierinenm is made entirely witli a heavy nonab- 
sorbable sntnre. Tl should be heavy to prevent the possibility of break- 
ing' and -remaining' deep in the perineum. Number S, 10, or 12 "white 
cotton has been found entirely satisfactory, though the other types of 
sutures have been used and no disadvantages found. 

The sutures must be put in so that all can be removed easily and com- 
pletely. Also, it has been found advantageous to allow the deep sutures 
to come through the skin edge thus acting as a wick. 


Fie. 1. 



The sutures are usually removed the eighth day. If the skin sutures 
are causing discomfort they may be loosened earlier. The deep sutures, 
though usually removed before the patient leaves the hospital, have been 
left in for three weeks or more without hanuful effects. 

Early rising and “getting into the tub” is a mental hazard for the 
patient and may prove a handicap to be ovoi-como at first. This prob- 
lem disappears quickly, however, when results are observed. 

The treatments were at first given in the regular bath tub. The water 
was limited to one or one and one-half inches and about 6 ounces of salt 
added. Heat was maintained by adding hot Avater as the solution cooled. 

The movable sitz bath chairlike tub, devised for this type of treatment, 
makes the procedure simpler because it can then be given in the room 
and AviU not congest the bathroom facilities. 
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blood. Pour days after transfusion there were 66,000 platolet.s, and 
bleeding time was ten minutes twenty .seconds. 

A second transfusion of 2.50 e.c. of oil, rated whole blood was given 
August 25. Three days later the gums stopped bleeding and the urine 
began to clear. At this time there were 76,000 platelets. Bleeding time 
was five minutes thirty-five seconds. 

A third transfusion of 300 e.c. of citrated whole lilood was given 
September _1, and three days later the platelet count increa.sed to 
100,000, while the bleeding time was normal. 

During the stay in the hospital, the fetal heart sounds remained good 
at a rale of 130 to 140. The peteehiae began to fade and no new 
petechiae formed. All gum bleeding stopped and the urine was clear of 
lilood. 

Transfusions were withheld for eight days and on September 9, the ' 
laboratory work was repeated. The platelets had fallen to 68,000 and 
bleeding time increased to ten minutes, thirty seconds. 

At this time there appeared to be two courses of treatment : To con- 
tinue frequent transfusions, or to consider splenectomy. It was believed 
that the baby would not be viable, and it was estimated at about three 
pounds. In continuing transfusions there would be the risk of trans- 
fusion reaction and little change in the course of the disease. However, 
in performing the splenectomy with the seven montlis’ pregnancy, there 
would be the risk of labor following the operation. 

A fourth transfusion of 400 e.c. of citrated Avhole blood was given 
September 9. The patient was started on corpus luteum, 2 e.c. every 
eight hours, and after the third dose the splenectomy was performed 
September 12. There was minimal bleeding at the time of the operation, 
and the patient was returned to her room in good condition. The fetal 
heart was heard for forty-eight hours after the operation. The post- 
operative course was uneventful. Morphine, gr. 14> given on two oc- 
casions after the operation with pantopon, gr. %, on three occasions. 

No fetal heart sounds were heard after September 14. The laboratory 
reported 168,000 platelets and normal bleeding time on September 15. 

Labor began the next day and after three hours of moderate pains 
the cervix was fully dilated and the patient was delivered of a stillborn, 
slightly macerated female child, by low forceps under gas-oxygen anes- 
thesia. The placenta separated in four minutes and was expressed with 
minimal bleeding. Intravenous ergotrate was used following the third 
stage. The placenta was complete and normal. The infant weighed 
three pounds and four ounces. 

The abdominal incision was examined following the delivery and was 
found to be intact. The skin clips Avere removed on the folloAving day. 
There Avas no abnormal floAv of lochia. 

On September 24, twelve days after the splenectomy, there Avere 
340,000 platelets. At the time of discharge from the hospital there Avas 
no recurrence of bleeding or peteehiae. 

Pathologic Report . — The spleen measured 13 by 11 by 5 cm. Sections 
revealed no pathology in the Ijmiphoid follicles. The splenic pulp, hoAv- 
ever had an increase in fibrous connective tissue stroma. There Avere 
many destroyed red blood cells and the red cells Avere accumulated in 
the various parts of the spleen. 

Diagnosis: Hjqierplastic spleen. 
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There Avas one case of definite puerperal infection -wliieli developed. 
This -woman was not a si:ood .surgical ri.sk because of poor hygienic con- 
dition, poor nutrition, and anemia. The error could quite easily have 
lieen a break in technique other than in the postoperative care. 

There was one case of an unexplained elevation of temperature start- 
ing on the eleventh day after delivery. There was no evidence of lo- 
calized ])elvie infection found. This must, of course, be considered a 
])uerperal infection. 

The advantages of early rising after operations have been brought 
forth and explained on several occasions. Allowing the patient up in 
a chair or on the side of the bed adds much to the comfort, and accord- 
ing to statistics reduces tlie postoperative complications of a respiratory 
and vascular nature. 

It is striking how much more quickly the patient has a normal, healthy 
color and appearance following this early rising, and how much more 
quickly they overcome the postoperative shocked appearance. 

One must, of course, be convinced of the efficacy of early rising to 
take full advantage of the sitz bath. Hypertonic hot compresses may 
be used but have not been found to be as effective as the sitz bath. 


THROMBOCYTOPENIC PURPURA 

Han Phythyon, M.D., and Robert E. Lartz, M.D., Sharon, Pa. 

T hrombocytopenic purpura is a rare complication of preg- 
nancy. The following ca.se report concerns a seven months’ preg- 
nancy in a primipara in whom symptoms and laboratory studies were 
typical of thrombocytopenic purpura. 

B. Z., a white, married woman, 28 years of age, para o, gravida i, was 
admitted to the Christian II. Buhl Hospital Aug. 19, 1942, appi’oximately 
seven-months pregnant with the complaint of bleeding from the gums 
for four days, an increasing number of small purple spots over the ex- 
tremities and back, and bloody urine for the past twelve hours. 

Her last men.strual period was Jan. 8, 1942. The early pregnanej^ 
was uneventful with the exception that she bruised easily after anj^ 
slight contusion. There was no family history of hemorrhagic diathesis. 
Her past history was uneventful except for an appendectomy two vears 
ago. 

Inspection on admission revealed a well-nourished and well-developed 
female. The skin of the extremities and back was covered with many 
small red purple spots. The head was negative except for bleeding of 
the gums and clots of blood at the tooth line. The abdomen was en- 
larged to a seven months ’ pregnancy ; fetus was in a vertex presentation, 
fetal heart 130, in the L.L.Q., and height of the fundus was 25 cm. 

Blood studies on admission showed a secondary anemia, leucocjde 
count and differential normal, coagulation time normal, bleeding time 
increased, a noneontracting clot, and platelet count of 68,000. These 
findings substantiated a diagnosis of thrombocytopenic purpura. 

On the day following admission, 500 c.c. Type A eitrated whole blood 
was transfused without reaction. The condition of the patient remained 
the same. Her gums continued to bleed and the urine contained free 
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CAUDAL ANESTHESIA IN OBSTETRICS 

A ttempts to relieve the diseomt'orts and, wliat are generally des- 
ignated as the “pains” of labor, have constituted an ambitious 
px’ojeet for clinical research, particularly since the middle of the last 
century when Sir James Simpson advocated inhalations of chloroform 
for this purpose. He preferred the latter to ether as more readily ad- 
ministered and, in his belief, less dangerous, only to meet with the ex- 
tended opposition of many members of the medical profession as well 
as the clergy. The risks of even this comparatively simple procedure, 
however, came to be recognized and in 1880 IClinkowitch, of St. Peters- 
burg, proposed that nitrous oxide be given intermittently with each 
“pain.” 

The admitted disadvantages and occasional dangers associated with 
most inhalation methods stimulated the introduction in 1902, by Kroenig 
and Gauss, of the widely heralded “twilight sleep,” which depended on 
the combined hypnotic and amnesic effects of morphine and scopolamine. 
This was hailed as the sine qua non of satisfactory obstetric deliveries, 
and through the medium of the lay press generated a public demand 
on physicians for its universal employment. The fact that many babies 
were asphyxiated in greater or less degree stimixlated further search for 
an ideal, and a succession of sedative drugs specifically directed to the 
relief of labor pains appeared on the medical horizon. To oral and 
hypodermic administration an approach through the spinal canal has 
been added in more recent years based on experiences in general surgery. 
Solutions of the cocaine derivatives have been employed for this purpose, 
and now the effort is to limit the field to the sacral and lumbar plexuses 
by continuous bathing of nerve trunks with the anesthetic through the 
medium of the peridural space. 

It is claimed by Hingson and Edwards in a recent article* that the 
analgesia developed by their special technique is safe for both mother 
and child, and in this report they describe their observations in a large 
series of eases (589) conducted in various places either by themselves 
or under their supervision, with almost universally satisfactory results. 
Following this, in the same journal, is a preliminary report by two other 
investigators! of a much smaller series in which, however, the disad- 
vantages and contraindications are more clearly enumerated. These 
should be carefully studied by those who may undertake to employ the 

•J. A. M. A. 121: 225, 1942. 

■fGready, T. G.. and Hesseltine. H. C. : Ibid, p. 229. 
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Follow-Ui 7 . — Four months after operation the patient was in good 
health. Menses Avere regular eAmry four Aveehs, and Aoaa^ lasted fiAm 
days. A hlood study on Jan. 21, 1943, revealed 241,000 platelets, nor- 
mal bleeding and coagulation times, 4,160,000 red blood cells and 8,500 
Avhite hlood cells. 

The splenectomy Avas performed by Dr. C. H. Moses of Sharon, Pa. 

Summary 

A case of thromhocylopenie purpura complicated by a seven months’ 
pregnancy is presented. Frequent transfusions Avere given AAuthout 
evident clinical imin-ovemcnt. A splenectomy Avas performed Avithout 
disturbing the pregnancy. Liberal amounts of corpus luteum AA'-ere given 
as pre- and postoperative treatment. HoAVCA’^er, on the fourth post- 
operative day, the patient Avas deliA'ered of a premature stillborn infant 
folloAAdng a four -hour labor. The postoperative course Avas otherAvise 
uneventful. 


Eicci, G., and Balagner, M.: Placental Blood: Its Indications in Gynecology, Bol. 

Soc. de obst. y ginec. de Buenos Aires 20; 850, 1941. 

The authors treated with placental blood women who had the following ailments: 
32 adnexal disturbances, 7 metropatliies (3 juvenile and 4 pre-eclimacteric) , 1 puer- 
peral pyelitis, 1 essential dj’smenorrhea, 2 puerperal endometritis, 2 pelvic conges- 
tions, and 5 inductions of labor. 

The placental blood is collected aseptically immediately after birth and preserved 
in equal parts of a solution of sodium citrate 5, sodium chloride 9 and redistilled 
water to 1,000. Small transfusions of blood or serum, not exceeding 20 c.c. per day, 
are given in series of G to 10. Lately, serum transfusions have been preferred. The 
patient is kept in the clinic until the danger of posttransfusion reactions has passed. 

Nearly all adnexal cases were chronic or subacute with lesion of one or both 
adnexa, palpable tumor, pain and menstrual disturbances. Thej' presented two types 
of reaction to the transfusion; one was inconstant and of the posttransfusion type, 
and the other was localized in the genital apparatus. The focal reaction, which the 
authors regard as specific, consists of increase in local pain and size of the involved 
part, general ill-feeling and fever, sometimes exceeding 38° C. This reaction disap- 
pears after a few hours. The result is disappearance of jrain and return of general 
well-being. Menstruation becomes regular, the size of the uterus decreases and the 
discharge and tumor disappear. In recurrence the treatment is repeated and gives 
good results. Rebellious cases are those which have received insufficient treatments: 
even in these, a series of transfusions may be an excellent procedure during the pre- 
operative stage. In menstrual disturbances, the possibilit}' of ectopic pregnancy must 
always be eliminated before treatment is started. Treatment was ambulatory in most 
cases. 

Results were good in the cases of nietropathy, pyelitis and endometritis, but were 
not definite in dysmenorrhea and pelvic congestion in which a longer period of 
observation is necessary to allow drawing final conclusions. There wore two successes 
and three failures for induction of labor. 


J. P. Greexhill. 
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Diitra, L. H.: Vaginal Cysts, Rev. <lc ginec. e d’obst. 36: 75, 1942. 

Tile autlior reporls a sei'ics of seven vaginal cyst.s in four patients. He operated 
upon these women and found that all the cysts were of Woltlian origin. The epithelia 
of the cysts varied in type. The author emphasizes that during operation bleeding 
is profuse, chiefly because there is no good line of cleavage between the ej'st wall 
and the vaginal mucosa. 

J. P. Greexiiill. 

Borras, P. E., Alvaro, J., and D’Acqnila, H.: Chorionic Villi Ketained and En- 
closed in the Uterine Muscle, Bob Soc. de obst. y ginec. de Buenos Aires 20: 

829, 1941. 

The authors report four cases -where villi were found within the uterine muscula- 
ture. In one the villi were enclosed in the mj’ometrium -ndthout any tumor 
formation, but in the other three the villi were found in uteri with interstitial, 
submucosal, and subserosal flbromyomas, respectively. There was a considerable 
interval between the last pregnancy and tile appearance of menstrual disturb- 
ances in three patients (from six months to four years), showing that villi ean be 
retained for a long time without causing disturbances or without proliferating. It 
might be thought that the symptoms were produced by the fibromas only and that the 
villi had not influenced the clinical picture. However, histologic examination showed 
that the Langhans cells had undergone no regression and that their protoplasm 
and nuclei were fully alive. 

In the first patient, wlio was admitted quite some time before the menopause, 
the disturbances could hardly have been due to the fibroma; therefore, a degenerating 
neoplastic process was suspected, and it was only after histologic examination that 
the authors realized the symptoms were caused bj' the villi enclosed in the fibrous 
mass. In the second case the last pregnancy dated back seven years and the menstrual 
disturbances appeared gradually four years later until intervention became neces- 
sary. In the third patient, the free interval liad been short but distinct. The Pried- 
man test was negative and section of the specimen showed that the bloody nucleus 
in the mj'ometrium was encapsulated and easily detached from the muscular wall. 
Histologically, the mass of villi was separated from the muscle by a heavy layer of 
fibrin which explains the result of the Friedman test; the Langhans cells and 
plasm^odiuni were regressing. The fourth patient was 40 and had had 16 pregnancies 
with 13 living children, the last birth having been two years previously. Menstrua- 
tion had become gradually irregular and examination revealed a soft myoma of the 
fundus. 

It seems reasonable to suppose that inclusions ean occur in foci of endometriosis, 
but it is difficult to explain why the villi which hu- :-.aturally an invasive character, 
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procedure. In an accompanying editorial in the same journal, there 
are presented laudatory opinions by other observers but likewise the 
caution that its employment is limited to hospitals and to a carefully 
trained personnel. 

Due and respectful consideration must be accorded to any reasonable 
proposal which has for its object the alleviation of the “pains” of labor. 
For women no longer regard these as necessary or inevitable accompani- 
ments of childbirth. It is essential, however, that such measures be 
safe and practical, and it is by this yardstick that they should be evalu- 
ated. 

It has been demonstrated that the anatomy of the sacral hiatus is sub- 
ject to variations as is the capacity of the canal. Injury is likely and 
the fairly large doses of the anesthetic agent used are also fraught with 
danger because the individual susceptibility of the patient cannot read- 
ily be determined in advance. All of these facts must be carefully de- 
■ termined before any general adoption of the procedure can be permitted. 

Enthusiasm for a new procedure is natural when this is based on 
favorable personal experience. Nevertheless a sense of balance and 
proportion must always be maintained in passing final judgment. In 
this instance apparently insufficient thought has been given to the fact 
that the invasion of the delicately constituted spinal canal is essentially 
a major procedure, often fraught with risk and uncertainty. The ques- 
tion may well be asked whether this is necessary to compensate the 
average, normal parturient for what in most instances are discom- 
forts quickly forgotten and leaving little or no disturbance in their train. 

The account of a labor conducted under the method advocated by 
Hingson and Edwards is captivating. There is, however, little stress laid 
on the disturbing factors which should be noted in the succeeding article 
by Gready and Hesseltine. Whether it can or should be applied in a 
routine manner in all cases, as apparently practiced by the original 
authors, is open to serious question. It seems unfortunate that the re- 
cent wide newspaper publicity may lead to false hopes among pregnant 
women as to the practicability and safety of a procedure which must be 
subjected to a longer period of observation by the trial-and-error method 
together with an impartial interpretation of results, otherwise even a few 
serious accidents may condemn what might prove a valuable addition to 
our obstetric armamentarium in selected cases. In this connection at- 
tention is directed to another contribution on the subject in the present 
issue of this Journal. 
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chiefly of the myeloid elements. Tlie degree of maturation of the myeloid cells 
varied. The same response was produced by each of these drugs in the peripheral 
blood. There was a leucoc 3 ’stosls and a fall in thrombocytes. There was a moderate 
decrease in red blood cells and hemoglobin. The authors finallj’ conclude from their 
study that, when, given to dogs, large doses of the natural estrogens and estradiol 
produce hepatic changes indistinguishable from those produced by diethj'lstilbestrol. 

William Berman. 

Miescher K., and Gasche, P.: Lingual Application of the Female Sex Hormones, 

Schweiz, med. Wchnschr. 72: 490, 1942. 

The authors studied the lingual application of estradiol on the uterus of castrated 
albino rats. They observed that solutions of estradiol produced a reaction in the 
uterus which was 10 to 20 times as great as the oral application of this substance. 
In fact the lingual application of estradiol produced some effects which could not 
be obtained with oral injection. The authors point out a parallel between the lingual 
use of both the male and female hormones. 

J. P. Gkeexhill. 

Freed, S. 0., Eisls, W. M., and GreenMll, J. P.: The Therapeutic Efficiency of 

Diethylstilhestrol Esters, J. A. M. A. 119: 1412, 1942, 

The authors propose a method for determining tlie potenej* of estrogens by using 
the subjective response of menopausal women. Onlj- patients with moderate or severe 
symptoms including at least two to four hot flushes were used for testing. For the 
estrogens that were administered by injection, a technique was adopted whereby 
the length of the period of relief following the last of a series of injections was used 
as an index of the therapeutic efficiency of the estrogens. Three compounds were 
used; diethylstilhestrol, diethylstilhestrol dipropionate, and diethj’lstilbestrol 
dipalmitate. The minimal effective dose of the dipalmitate is 50 times greater than 
plain diethylstilhestrol. 

It was found that the diethj’lstilbestrol was inferior to the dipropionate in 
efficiencj’ since the period of effective relief is less. The dipropionate was effective 
on an average of five weeks. The dipalmitate was more effective than either of the 
other two, its effect lasting an average of nine to ten weeks. 

The dipropionate is considerably less toxic than the free compound. The 
dipalmitate is practically free from toxicity. 

William Berman. 

De Lisi, Giuseppe: Observations on Short Wave Therapy in Gynecological Infec- 
tions, Bassegna d’ost. e ginec, 49 : 463, 1940. 

The author reports on the experimental use of short wave therapy in a series 
of 80 patients, who presented varying degrees of pelvic inflammatory disease. 
Thirty-one of the patients received the treatments during the ambulatory phases 
of their illnesses. The number of treatments, per patient, varied between 3 to 20 
with an average range of 10 to 20 treatments for each course. Each treatment 
lasted seven to twenty-five minutes and was given either daily or upon alternate 
days. The patients received medical therapy in addition (vaccines, colloidal 
metals, and other drugs). 

The author concludes that short wave therapy, as a therapeutic adjunct, is 
valuable. It is harmless in application, assists materiallj’ in reducing the pain 
and tends to cause earlier regression of acute pelvic inflammatorj’ disease. He 
states that active febrile reactions and menorrhagia upon an inflammatory basis 
do not constitute contraindications. 


Clair E. Folsome. 
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Temain inactive for long periods. Probably the organism must acquire a predis- 
position to allow these tissues of fetal origin to develop in it. The diagnosis offers 
great difficulties and operation is always indicated becau.se of the danger presented 
by retention of these remnants. The Friedman test after operation was negative 
in all four patients. 

J. P. Greenhill. 

Bottiroli, Ernesto: Repeated Hydatidiform Mole, Bol. Soc. de obst. y ginec. de 
Buenos Aires 20; 847, 1941. 

Tile author calls attention to the extreme rarity of this disorder; only one case 
is found in the Argentine literature. Extirpation of any uterus that has contained 
a mole is recommended by those who regard the mole as a malignant degeneration, 
in opposition to those who consider it a benign process. The author reports a case 
in a woman, aged 41 years, who had three molar pregnancies interspersed between 
six normal ones. The fifth, sixth, and eighth pregnancies were undoubtedly molar; 
the author attended to the last two and, when showing the vesicles to the patient, 
was informed that she had expelled exactly the same kind of material during the 
first. The distribution of these molar accidents between the fourth, seventh, and 
ninth pregnancies which were normal favors the theory of the ovular origin of the 
disorder. Hormone studies made during the third molar pregnancy revealed the 
same amounts as in normal pregnancy. With Brindeau, the author thinks that this 
absence of increase in hormones is due to the fact that the mole has ceased to grow 
and was simply in the stage of retention. 

J. P. Greenhill, 

DahUversen, E., Hamburger, C., and Jorgensen, H.: Cystic Glandular Hyper- 
plasia of the Endometrium Elucidated by Therapeutic Experiences in Patients 
and by Experiments on Rhesus Monkeys, Acta. obst. et gynec. Scandinav. 21: 
215, 1942. 

Therapeutic tests carried out by the authors showed that it is not practical by 
simulative therapy to cure cystic glandular endometrial hyperplasia in young rvomen 
even with doses up to 42,000 international units of chorionic gonadotropin. This 
type of treatment merely produces a temporary reduction of the menses. After this 
there is a relapse. There appear to be no difference in substitutional therapy and 
stimulation treatment. In young girls the estrogens have no effect whatsoever. 

Experiments revealed that chorionic gonadotropins are capable of producing 
physiologic changes in Rhesus monkeys but these are temporary. After treatment 
is discontinued, the ovaries resume their normal function. 

Administration of estrogens for a sufficient length of time produces changes in 
the monkey that have some morphologic resemblance to cystic glandular endometrial 
hyperplasia in the human. However, the symptoms which appear in the human being 
arc absent, namely, hemorrhage and necrosis. 

J. P. Greenhill. 


MacBryde, Cyril M., Castrodale, Dante, Helwig, Elson B., and Bierbamn, Olga: 

Hepatic Changes Produced by Estrone, Estradiol, and Diethylstilbestrol, J. A. 

M. A. 118: 127S, 1942. 

Dogs were used in this experiment, and they were given equal quantities of estrone, 
estradiol benzoate, and diethylstilbestrol dipropionate which were compared on an 
equal standard (international unit). The hepatic changes that occurred consisted 
of fatty degeneration and hydropic degeneration. Alterations in the parenchymal 
cells were not prominent. The bone marrow showed a variable degree of In-perplasia 
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piohipse. Sections of these ovaries showed clianges in tlie follicular apparatus 
analogous to those found in human ovaries with cystic degeneration. ("3) Partial 
resection and suspension of such ovaries yielded the best results. 

Huoo EnunxFKST 

Castro Barbosa, J. : Simultaneous Torsion of Bilateral Dermoid Ovarian Cysts, 

Eov. ined. niunic. (Eio de Janeiro) 1; 207, 3941. 

A 27-year-old woman witli a normal menstrual history noted, at her last period, 
a decrease in amount and change in color. Eighteen days later she was talcen witli 
generalized lower abdominal pain soon followed by nausea, vomiting, and a sense 
of fullness in the lower abdomen. On examination there were hyperestiiesia over the 
iliac fossae and some defensive spasm on the right. Eectal and vaginal examina- 
tion revealed tenderness in both iliac fossae and on the right a mass separate 
from the uterus was made out. Puncture of the cul-de-sac disclosed blood and 
the patient was subjected to laparotomy with a diagnosis of ruptured ectopic 
pregnancy. Bluish congested ovarian tumors were found on both sides, each one 
twisted twice on its pedicle. These were removed and the patient made a 
normal recovery. With the appearance of menopausal symptoms, the author 
lias announced his plans to implant an ovary of a woman of similar blood gi-oup 
in the patient’s uterus. 

E. J. Welssman 

MacFee, William F.; Benign Tumors of the Ovary' Associated With Ascites 

& Pleural Effusion, Ann. Surg. 113; 549, 1941. 

The author reports a case of multioeular eystadenoma of the ovary associated 
with ascites and pleural effusion, which constitutes an exception to the tj-pe of 
ovarian tumor which has ordinarily been associated with this complication. The 
predominant physical sjauptoms were related to interference with proper aeration, 
and the physical findings were similar to those observed in cases of ovarian fibroma 
with ascites and pleural effusion. Ablation of the tumor and removal of the 
pleural fluid likewise terminated the disease. 

WiLEiAjr Berjian 

Heller, J.: Floating Ovarian Cystadenoma, Zentralbl. f. Gyniik. 64: 1231, 1940. 

A 24-year-old virgin noted daily gradual and painless abdominal enlargement. 

A diagnosis of inoperable carcinoma of the liver was made in one clinic and the 
woman received 5 series of deep roentgen therapy, without relief. There was 
nothing unusual in the menstrual history. The past few months had been 
marked by anorexia, tachycardia, and effort dyspnea. Roentgenograms revealed 
only slight elevation of the diaphragm. On rectal examination a tumor was felt 
wluch appeared to fill the whole abdominal cavity. It was hard in consistency in 
the hepatic region and soft and fluid on the left side of the abdomen. In the 
genupectoral position, rectal examination revealed a small uterus forced to the 
left and a pedicle arising from it on the right. The abdominal fluid was emptied 
by trocar and a pseudomucinous cystademona was removed. The tumor and fluid 
weighed 31 kilos. The interesting feature of the case appears to be the importance 
of the knee-chest position in making the pedicle available to the examining finger. 
Previous physicians had been misled, according to the author, by the apparent 
location of the tumor, its displacement of the liver and the appearance of “liver 
spots” on the patient’s skin. 

R. J. Weissman 
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Mussio-Foumier, J, C., and Albrieux, A.: The Absorption of the Sex Hormones 
by the Skin. (Discussion of a Case of Facial Hypertrichosis Eelieved by 
Intradennal Injections of FoUiculin), Presse med. 48: 569, 1940. 

The authors report that the masculine or female hormones, when applied to the 
skin in an ointment or in alcohol or oily solutions, are absorbed locally by the skin 
and produce their characteristic reactions. In a case of facial hj^jertrichosis locally 
applied folliculin produced a loss of hair while the controlled side of the face con- 
tinued to evidence hypertrichosis. Three photographs are offered in the evidence 
submitted. It was interesting to observe that the patient, described in this re- 
port, gave a history of hypomenorrhea with periods of secondary amenorrhea pre- 
ceding and during the development of the hypertrichosis. 

Clair E. Folsome. 

Wilkinson, B. J.: Chronic Pelvic Disease Eesulting From Childbirth Improved 
Operative Technic, South. Surgeon 11: 359, 1942. 

The author was impressed with the large number of patients with pelvic com- 
plaints who attributed their sjTnptoms to antecedent childbirth. In a series of 246 
such patients with chronic pelvic disease uncomplicated by associated tubal ab- 
normalities, fibroid tumors, ovarian cysts or procidentia, there was no response to 
office treatment, and surgical corrective procedures were employed. The usual com- 
plaints were vaginal discharge, backache, disturbed menstrual function, lower 
abdominal pain and nervousness; the common pelvic findings were an enlarged, ret- 
roverted uterus, broad ligament varicosities, endocervicitis, and perineal lacerations. 
All of these patients had a vaginal repair and cervical dilatation and conization, and, 
in 242 subtotal hysterectomj' with ligament shortening was performed. No fatalities 
occurred. There were 167 replies to a questionnaire sent two to four years after 
operation. Ninety-three per cent felt that the surgical repair was beneficial; 56 
per cent were still menstruating, and the members of this group obtained the greatest 
relief from all symptoms. The observation that relatively few patients in whom 
some of the endometrium was retained require estrogen therapy, impressed the author 
with the importance of performing defundation, and it strengthened his belief that 
there is a uterine hormone. 

Careful postnatal check-up examinations with early institution of corrective treat- 
ment will prevent the development of more extensive pelvic abnormalities. Later, 
conization of the cervix and vaginoperineal repair may be all that is required. When 
more extensive changes have occurred, the additional performance of defundation 
with ligament shortening is advocated. For the patient 40 years of age or older, 
panhysterectomy is the procedure of choice. 

Arnold Goldberger. 


Ovarian Neoplasms 

Weed, John C., and Collins, Conrad G.: Cystic Degeneration of the Ovaries, 
Surgery 11: 292, 1942. 

On the basis of extensive experiments on animals the writers arrive at the 
following conclusions: (1) Cystic degeneration of the ovaries, formerly thought 
to be the result of chronic infection, is now variously ascribed to sympathetic dys- 
function and hormonal imbalance. Circulatory impairment is an infrequently 
considered but important etiologic factor. (2) Circulatory impairment was produced 
in the ovaries of 18 rabbits and one dog by either vascular ligation or artificial 
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In a description of the embryology', it is pointed out that the anlage of the 
adrenal cortex develops at about four weeks, whereas the medulla does not appear 
until at least four weeks later. This apparently explains tlie frequency with which 
portions of the cortex reach the pelvis in association with the development of the 
internal genitals. An extremely small proportion of these develop tumors while 
most disappear mth advancing age. 

The tumor cells are characteristically those of the adrenal cortex. Three histo- 
logic forms are recognized in the tumor; 

1. Closely placed parallel strands of cells. 

2. Solid masses separated by connective tissue. 

3. Occasional adenomatous, papillary, or cystic forms arc reported. 

The histology' is characterized as well by marked vascularity', hemorrhages and 
necrosis. 

It is a peculiarity' of the tumor that it often, though not ahvay.s, changes the 
sexual orientation of the host bringing about dcmasculinization of the male and 
defeminization of the female. The author believes that this is more likely than 
that sex reversal occurs. A hy'pothctical explanation of this loss of sex specificity' 
is discussed. The author summarizes the 1(5 reported cases and adds two of his 
own. 

J. L. McKelvey 

Sammartino, R., and Herrera, R. G.; Myeloid Tumor of the Ovaries, Rev. m6d. 

Latino-am. 25: 284, 1939. 

This is an unusual case because of the lack of .sy'mptoms referable to the 
disease and because the primary focus apparently was in the ovaries. A 35-year-old 
housewife, dying after an operation for a tumor of the cerebellopontine angle, 
was autopsied with the postoperative diagnosis of corticocerebeller arachnoiditis. 
The findings were negative except with respect to the myeloidosis. The uterus 
was small and atrophic with a few fibrous perimetrial adhesions. The ovaries 
were enlarged, ellip.soid, one measuring 8 by 5 by 3 cm., the other 7 by' 5 by 4 cm. 
There were similar on section, the cut surface resembling a sectioned lymphatic 
gland. Medullary nodules were apparent, with a fascicular connective tissue. A 
few old corpora lutea and a condensed ovarian stroma were found at the hilus. 
The serous surfaces were pale, having a few superficial adhesions and a few cystic 
follicles. Microscopically the granulocytic series was well represented, v'ith an 
abundance of eosinopliiles. The pre-erythrocyte series was present in lesser propor- 
tion. A few microscopic foci were found in the kidneys and pancreas. There was 
a questionable infiltration of the meninges. 

R. J. Weissman 

Traut, Herbert F., and Marchetti, Andrew A.: A Consideration of So-Called 

“Granulosa” and “Theca” Cell Tumors of the Ovary, Surg., Gynec. & Obst. 

70: 632, 1940. 

The Society of Gynecological Pathologists of New York has collected a group 
of 61 ovarian tumors which have been diagnosed as belonging to the group of 
neoplasms having their origin in the theca granulosa cell complex. The authors 
were appointed to study these tumors as well as the clinical data of the patients 
from whom they originated. The work is as yet incomplete; however, the 
material was found to yield information justifying a partial .report at this time, 
with the following conclusions: 

The use of Poot’s silver stain makes possible the differentiation of theca from 
granulosa cells in most instances. 
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Kny, Walter; ArrhenoBlastoma, Ztselir. f. Geburtsli. u. Gynak. 121: 406, 1940. 

Robert Meyer’s classification of arrhenoblastomas is briefly reviewed. A case 
is described which belongs to the tliird tj’pe, the atypical, mostty solid fomr. The 
patient was a ()()-year-old para vi. Menses were normal to menopause at the age 
of 50. She was admitted with the complaints of dyspnea, diarrhea for some months, 
swollen legs, and wealcness. There had been ihcreasing loss of hair from the head 
and a parallel growth of a beard. Clinical examination showed scanty head hair, 
a male beard, and no striking voice changes. Blood showed an anemia with 
attempts at new blood formation. The patient died seven days after admission. 

Autopsy showed male distribution of pubic hair, considerable enlargement of 
the clitoris and striking atrophy of the breasts. The right ovary contained a firm 
elastic tumor S to 10 cm. in diameter, and the left, a similar tumor about 5 to 6 
cm. in diameter. The uterus and tubes were markedly atropliic. Metastases w’ere 
found in the lungs, thyroid, and widely disseminated in bones. 

The ovarian tumors were made up for the most part of masses of spindle cell 
sarcomalike tissue. Toward the periphery, epithelial strands were found. The 
original description should be consulted for details of tissue variations. 

The various theories of the origin of arrhenoblastoma are discussed. 

J. L. McKklvey 

Hohage, Erich: Report of a Case of Disgerminoma of the Ovary, Ztschr. f. 

Geburtsli. u. Gynak. 121: 401, 1940. 

A tumor of the right ovary, the size of a man’s head, was removed from a 
17-year-old ^rl. She had never menstruated. She showed a somewhat hypertrophic 
clitoris, a male type of voice, heavy bone structure, and a light beard. Otherwise, 
she seemed to have female characteristics. The uterus and both tubes were 
markedly h}^oplastic. The left ovary was the size of an almond and cystic. The 
urine contained only follicle-stimulating hormone. 

Operation disclosed a tumor which is described as a characteristic disgerminoma. 
X-ray therapy was given, but in spite of this metastases developed in the lungs, 
liver, IjTnph nodes, and vertebrae. The patient died five months after operation. 

J. L. McKelvey 

Kazancigil, Laqueur, and Ladewig: Papillo-Endothelioma Ovarii, Am. J. Cancer 

40; 199, 1940. 

The writers describe in detail the careful study of three malignant ovarian 
tumors which presented the same general picture of Schiller ’s ‘ ‘ mesonephroma 
ovarii. ’ ’ 

Their study, however, including a plastic reconstruction of one of these growths, 
failed to reveal evidence of a derivation from remnants of the primitive mesonephros. 
In view of the endotheliomatous character of the cells and the presence of angiom- 
atous and angioendotheliomatous structures, they believe that these tumors are 
rather to be regarded as angioendotheliomatous neoplasms. The occurrence of 
accessory organ-specific components in two of the cases suggests an origin in a 
gonadal anlage. For tliis reason they propose for this group of ovarian tumors 
the name “papilloendothelioma.” 

Hugo Eiirexfest 

Kleine, H. O.: Primary Ovarian Blastemas of the Adrenal Cortex Type, Zentralbl. 

f. Gj-nak. 63: 2249, 1939. 

Tliis is a brief sumniar}- of the present status of the knowledge of peh'ie hyper- 
nephromas. The author points out that the tumor is seldom if ever primarilv in 
the ovary so that the title is not accurate. 



Item 


American Board of Obstetrics and Gynecology, Inc. 

The general oral and pathological examinations (Part II) for all candidates will 
be conducted at Pittsburgh, Pennsylvania, by the entire Board from Thursday, 
May 20, through Tuesday, May 25, 194.1. The Hotel .Schenley in Pittsburgh will be 
the headquarters for the Board, and formal notice of the exact time of each 
candidate ’s examination will bo sent him several weeks in advance of the examina- 
tion dates. Hotel reservations may be made by writing direct to the Hotel. 

Candidates for re-ca-aminatioti in Part II must make written application to the 
Secretary’s Office not later than April 15, 1941. 

The Pittsburgh Obstetrical and Gynecological Society will hold an informal sub- 
scription dinner meeting at the Hotel Schenley, on Saturday evening, May 22, 1943, 
at 7:00 p.m. Visitors, here for the examinations, are cordially invited to make 
arrangements to attend. Keservations may be made by writing to Dr. Joseph A. 
Hepp, Secretary of the Society, at 121 University Place, Pittsburgh, Pa. An interest- 
ing program is being provided. 

The Office of the Surgeon-General (U. S. Army) has issued instructions that men 
in Service, eligible for Board examinations, be encouraged to apply and that they 
may request orders to Detached Duty for the purpose of taking these examinations 
whenever possible. 

Candidates in Military or Naval Service are requested to keep the Secretary's 
Office informed of any change in address. 

Deferment without time penalty under a waiver of our published regulations 
applying to civilian candidates will be granted if a candidate in Service finds it 
impossible to proceed with the examinations of the Board. 

Applications are now being received for the 1944 examinations. For further in- 
formation and application blanks, address Dr. Paul Titus, Secretarj’, ] 015 Highland 
Building, Pittsburgh (G), Pennsylvania. 
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So-called granulosa cell tumors contain varj'ing amounts of tlieca cell elements 
as well, so that pure granulosa cell tumors are rare. Most tumors contain from 
one-fourth to one-third of their differentiated cells in the form of theca cells. 
A number of tumors were encountered which had equal representations of the two 
cell types, while most so-called theca cell tumors also contained granulosa elements 
in considerable representation. One pure gi-anulosa cell tumor and four pure theca 
cell tumors are described. 

An attempt is made to outline the life cj'cle of these tumors and its relationship 
to the clinical syndrome they present. 

William C. Henske 

Sailor, Seaton: Ovarian Dysgerminoma, Am. J. Cancer 38: 473, 1940. 

A malignant tumor of the ovarj' histologically similar to the testicular seminoma 
was originally identified bj' Robert Meyer as arising from indifferentiated sex cells 
of primitive mesenchyme. He named it dysgerminoma and emphasized its tendency 
to occur in young women and to its frequent association with hermaphroditic or 
pseudohermaphroditic states. A total of approximately 160 cases have so far been 
reported. This new growth most frequentlj' occurs in the right ovary of women 
below the age of twenty. 

The author reports five new eases: (1) A lO-year-old colored girl. A large left- 
sided dysgerminoma was removed ; later deep x-ray therapy. About tliirteen months 
later second laparotomy for large metastases in uterus, right tube, and ovary. 
Died seven months later. (2) A white girl, 18 years old. A firm, fixed large 
tumor removed from right side. Patient in excellent condition eight months after 
operation. (3) A wliite girl, 15 years old. Firm, semisolid tumor of right ovary 
removed. Patient, three years after operation, still in excellent health. (4) 
Colored girl of 17 years. Soft, oval tumor of right ovary removed. Six years 
later patient perfectly well. (5) White woman, 21 years old. Large firm tumor of 
right ovary extirpated. Patient in good health four years later, after delivery of 
her second child since operation was done. 

Hugo Ehkenfest 

Duran, Alfredo: Cystic Teratoma Infected by Eberthella Typhi, Bol. Soc. chilena 

de obst. y ginec. 4: 415, 1939. 

A 16-year-old girl, convalescing from an attack of typhoid fever several months 
previously, complained of severe intermittent pains in the right iliac fossa which 
became worse on tying domi. She had dysuria, low-gi'ade fever, and general 
malaise. At the menarche, at age of 15, there was a profuse flow of eight days’ 
duration followed by a year of amenorrhea. Then scanty menses appeared every 
twenty-six days. During the two months of her illness the periods were ten and 
fifteen days long, respectively, the subsequent and last period being six days 
long. 

A round tumor was palpable in the h^•pog!lstrium, occupying most of both iliac 
fossae and extending upward to the umbilical level. To conhrm the previous diag- 
nosis of typhoid, a Widal was done and found po.sjtive. After 26 febrile hospital 
days with no improvement, the patient was prepared for operation. Laparotomy 
revealed a pyriform cystic tumor of the left ovary, the superior pole adherent to 
the omentum, the inferior thoroughly adherent in the cul-de-sac of Douglas. When 
opened the tumor contained 1,500 c.c. of purulent fluid, from which the typhoid 
bacillus wa.s cultured. Recovery was uneventful. 


B. .T. Weis.sman 
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Pacific Coast Obstetrical and Gynecological Society. President, T. Floyd Bell. 
Seoretary-Treasurcr, William Benbow Thompson, G253 Holljnivood Boulevard, 
Los Angeles, Calif. Next meeting iiiideeidcd, probably San Francisco, Calif., 
November 5-(), 194.3. 

Washington Gynecological Society. President, John Warner. Secretary, L. L. 
Cockerille, 900 17th Street, N. W., Washington, D. C. Fourth Saturday, 
October to May. 

New Orleans Obstetrical and Gynecological Society. President, E. L. Zander. Sec- 
retary, Eugene Countiss, 921 Canal St., New Orleans, La. Meetings held every 
other month. 

St. Louis Gynecological Society. President, S. A. Weintraub. Secretary, Joseph A. 
Hardy, Jr., 4952 Maryland Ave., St. Louis, Mo. Second Thursday, October, 
December, February, and April. 

San Francisco Gynecological Society. President, T. Henshaw Kelly. Secretary, E. 
Glenn Craig, 490 Post Street, San Francisco, Calif. Eegular meetings held 
second Friday in month. University Club, San Francisco, or Claremont Country 
Club, Oakland, Calif. 

Texas Association of Obstetricians and Gynecologists. President, Eoy Grogan. 

Secretary, J. Mclver, 714 Medical Arts Building, Dallas, Texas. 

Michigan Society of Obstetricians and Gynecologists (formerly the Detroit 
Obstetrical and Gjmecological Societj')- President, Norman F. Miller. Secre- 
tary, Harold C. Mack, 955 Fischer Bldg., Detroit, Mich. Meeting first Tues- 
day of each month from October to May (inclusive). 

Obstetric Society of Syracuse Hospitals. President, Edward C. Hughes. Secretary, 
Nathan N. Cohen, 713 East Genesee St., Syracuse, N. Y. Meets second 
Tuesday of September, November, January, March, and May. 

Alabama Association of Obstetricians and Gynecologists. President, T. M. Boul- 
ware, Birmingham, Ala. Secretary, Eva F. Dodge, Montgomerj’, Ala. 

San Antonio Obstetric Society. President, I. T. Cutter. Secretary, S. Foster Moore, 
Jr., San Antonio, Texas. Meetings held first Tuesday of each month at 
Gunter Hotel. 

Seattle Gynecological S6‘ciety. President, Glen N. Eotten. Secretary, E. Philip 
Smith, 1305 Fourth Avenue. Meetings third Wednesday. 

Denver Obstetrical and Gynecological Society. Secretary, Emmett A. Mechler, 1612 
Tremont St., Denver, Colo. 

Wisconsin Society of Obstetrics and Gsmecology. President, Eoland S. Cron. 
Secretary, Eobert E. McDonald, 425 E. Wisconsin Ave., Milwaukee, Wis. 
Meetings held in May and October. 

San Diego Gynecological Society. President, Ealph Hoffman. Secretary, Purvis 
L. Martin, 2001 Fourth Ave., San Diego, Cal. Meetings held on the last 
Wednesday of each month. 

North Dakota Society of Obstetrics and Gynecology. President, J. H. Fjelda. 
Secretary, Ealph E. Leigh, 111 North Fifth St., Grand Forks, N. D. 



ROSTEE OF AMERICAN OBSTETRICAL AND 
GYNECOLOGICAL SOCIETIES* 


(Appears in January, April, July, October) 


American Gynecological Society. President, George W. Kosmak, New York, N. Y. 
Secretary, H. C. Taylor, Jr., 830 Park Ave., New York, N. Y. Annual meet- 
ing. (Cancelled.) 

American Association of Obstetricians, Gynecologists and Abdominal Surgeons. 
President, W. K. Cooke, Galveston, Texas. Secretary, James E. Bloss, 418 
lltli Street, Huntington, W. Va. Annual meeting, September, 1943, Hot 
Springs, Va. 

Central Association of Obstetricians and Gynecologists. President, John H. Moore, 
Grand Porks, N. D. Secretary-Treasurer, W. F. Mengert, Iowa City, Iowa. 
(Cancelled.) 

South Atlantic Association of Obstetricians and Gynecologists. President, Oren 
Moore, Charlotte, N. C. Secretary, T. J. Williams, University, Va. Next 
meeting. (Cancelled.) 

A. M. A. Section on Obstetrics and Gynecology. Chairman, L. E. Plianeuf. 
Secretary, Philip F. Williams, 2206 Locust St., Philadelphia, Pa. Next 
meeting. (Cancelled.) 

New York Obstetrical Society. President, Henry T. Burns, Secretary, Ealph 
A. Hurd, 37 E. 64th Street, New York City. Second Tuesday, from October to 
May, Yale Club. 

Obstetrical Society of Philadelphia. President, John C. Hirst. Secretary, James P. 
Lewis, 3815 Chestnut St., Philadelphia, Pa. First Thursday, from October to 
May. 

Chicago Gynecological Society. President, Edward Allen. Secretary, Eugene A. 
Edwards, 104 S. Michigan Ave., Chicago, 111. Third Friday, from October to 
•lune. Hotel Knickerbocker. 

Brooklyn Gynecological Society. President, Samuel Lubin. Secretary, John J. 
Madden, 362 Washington, Ave., Brooklyn N. Y. First Friday, from October to 
May, Kings County Medical Society, 1313 Bedford Avenue, Brooklyn, N. Y. 
Baltimore Obstetrical and Gynecological Society. President, Lawrence Warton. 
Secretary-Treasurer, John W. Haws, 9 East Chase St., Baltimore, Md. Meets 
quarterly at Maryland Chirurgical Faculty Building. 

Cincinnati Obstetrical Society. President, Edward Friedman. Secretary, Carroll J. 

Fairo, Cincinnati, Ohio. Third Thursday of each month. 

Louisville Obstetrical and Gynecological Society. President, Layman A. Gray. 
Secretary, E. P. Solomon, Hegbum Building, LouisviUe, Ky. Fourth Monday, 
from September to May, Brown Hotel. 

Portland Society of Obstetrics and Gynecology. President, Howard Steams. 
Secretary, William M. Wilson, 545 Medical Arts Bldg., Portland, Ore. Last 
Wednesday of each month. 

Pittsburgh Obstetrical and Gynecological Society. President, J. L. Gilmore. Secre- 
tary, Joseph A. Hepp, 121 University Place, Pittsburgh, Pa. First iMonday of 
October, December, February, April, and June. 

Obstetrical Society of Boston. President, Thos. Almy, Fall Eiver, Mass. Secretary, 
Paul A. Younge, 101 Bay State Eoad, Boston, Mass. Third Tuesday, October 
to April, Harvard Club. 

New England Obstetrical and Gynecological Society. President, Frank A. Pember- 
ton. Secretary, A. F. G. Egelow, 31 Maple Street, Springfield, Mass. Meetings 
held in May and December. 


‘Changes, omissions, and corrections should be addressed to the Editor of the 
journax.. 
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Reuben Peterson 
1862-1942 




732 a:merican journal op obstetrics and gynecology 

He was beloved by all the medical students. His lectures were always 
interesting, well delivered and well organized, and sprinkled with many 
of the anecdotes for wliich he was so famous. 

He received abundant recognition for his professional accomplish- 
ments. He was secretary and also chairman of the Section on Obstetrics 
and Gynecology and Abdominal Surgery of the American Medical Asso- 
ciation, a founder of the American College of Surgeons, and was certified 
by the American Board of Obstetrics and Gynecology. In 1897 he was 
elected to membership in the American Gynecological Society and served 
as its President in 1911. He was a member of the Advisory Editorial 
Board of the Avierican Joxmial of Obstetrics and Gynecology from the 
year of its founding until he retired from professional work. During this 
period he maintained a constant interest in the publication and 
nominated his successor at the University of ^Michigan, Dr. Norman 
Miller, to take his place on the Board. He was a member of numerous 
medical societies. During "World War I he wa.s a Major in the Medical 
Corps of the United Stales Army and had charge of medical recruiting 
in Michigan. In 1936 the University of IMichigan gi’anted him the 
honorary degree of Doctor of Science. 

In 1889, immediately after graduation in medicine. Dr. Peterson 
married Miss Josephine Davis. Four children were born to them. 

His was a rich life, full of accomplishments, and well lived. His 
memory will be a constant inspiration. We, his associates, with his 
many friends, will miss him. 


George Kamperman. 
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IN MEMOEIAM 


REUBEN PETERSON 
1862-1942 

R euben PETERSON died at Duxbury, Massachusetts, on Novem- 
ber 25, 1942, at the age of eighty. His death came rather unex- 
pectedly after an illness of Uvo months. 

He was a direct descendant of George Soule, one of the Mayflower 
Pilgrims. He was educated at Harvard University, and after receiving 
his medical degree in 1889 he practiced in Grand Rapids, Michigan, for 
eight years. From 1898 to 1901 he was Professor of Gynecology at the 
Post Graduate Medical School of Chicago, and Assistant Professor of 
Obstetrics and Gynecology at Rush Medical School. 

His period of service at the University of IMichigan as Head of Ob- 
stetrics and Gynecology lasted thirty years, 1901 to 1931. It was here 
that he became famous as a teacher and developed the department into 
an excellent University Teaching Clinic. His proudest accomplishment 
was the organization of a system for the training of assistants. Strange 
indeed, in so doing he encountered actual opposition and criticism from 
l^eads of other departments. He was proud to have one of his own 
trained associates succeed him upon his reth’ement. 

Dr. Peterson was chiefly a clinician. This no doubt was due to tlie 
period in which he studied and practiced. As laboratory methods de- 
veloped he always eagerlj^ embraced each new idea. But to him the 
laboratory was always an adjunct to his clinical work. He believed ob- 
steti’ies and gynecology were inseparable and he taught and practiced 
both. He made many contril)utions to literature. Tlie Index Mcdicn.s 
and the C^imulaUve Index recorded 219. 

Dr. Peterson was greatly respected by his associates for the brilliancy 
of his work, his masterful ability to organize, and for his clear-cut teacli- 
ing clinics. He was deeply loved for his homely virtues. Simplicity, 
honesty, kindnefis, and generosity were his outstanding traits. 
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Selection of Cases 

Tlie first problem to be faced was how far one could go in extending 
the indications for this operation. In the first tliree years I attempted 
it in eight Group III cases with extension oL' the disease to the iielvie 
wall. Three of these women died postoperatiYely, and I decided that 
this demonstrated a definite contraindication. These cases have not been 
included in the present series. On the other hand, I have also consid- 
ered the question of Group I cases. In the past five years I have done 
this operation in five patients Avith extensive cervical involvement, but 
in Avhom the question of parametrial involvement was open to debate. In 
these cases there Avas usually some good reason Avhy a Wertheim op- 
eration Avould have meant a considerable added operatiA’'e risk. I still 
believe that the Wertheim operation Avith gland removal is the best pro- 
cedure in the majoritj^ of early Group I eases. For persons unti'ained 
in the technique of the radical hysterectomjq I believe it safer and bet- 
ter to do the Ij^mph gland operation Avith radiation of the cervix rather 
than an extensive Wertheim pi*ocedure. I ean say AAuthout hesitation 
that iliac lymphadeneetomj^ is a much easier and safer operation. 
Naturally certain fundamentals must be learned as in any surgical 
procedure. 

From 1930 to 1935, my service at The Barnard Free Skin and Cancer 
Hospital, AAdiere all but eight of these operations Avere done, AA'as shared 
Avith the late George Gellhorn. Since he in his six months ’ service used 
only radiation in the treatment of these Group II cases, and since the 
radiation technique Avas the same in my six months' service, this cir- 
cumstance provided the ideal control for the value of the additional 
lymphadeneetomy operations, as Avill subsequently be demonstrated. 
Since 1936, the service has been continuously in my charge, and during 
this time about 75 per cent of Group II eases have been subjected to the 
combined lymph gland and radiation treatment. Naturally certain 
eases Avere found not suited to operative procedures. Most numerous 
were those Avhose adiposity made abdominal intervention an added risk. 
Advanced years and debilit}^ AA^ere another contraindication. Diabetes, 
heart disease, nephritis, and persistent leucopenia Avere listed among the 
reasons for advising against surgical interA^ention. Younger individuals 
Avere given preference. BleA’^en Avere betAveen 21 and 29 years of age, 
and the average age of the gland operation cases Avas several .years 
loAver than that of those not subjected to surgery. 

Outline of Treatment 

In the first three years very little, if any, preliminary deep x-ray 
therapy Avas given. The treatment Avith radium Avas synchronous Avith 
the operation. Taking advantage of the open abdomen, six to eight 
radon seeds Avere implanted in the sacrouterine and broad ligament area, 
totaling about 1,200 mc.hr. From beloAV after closing the abdomen, 
radium capsules AA^ere applied in the usual manner. Tavo postoperative 
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ILIAC LYMPHADENE0T03VEY FOE GROUP n 
CANCER OF THE CERVIX* 

Technique and Five-Year Results in 175 Cases 
Fr^d J. Taussig, M.D., St. Louis, Mo. 

(From the Barnard Free Sldn and Cancer Hospital) 

T he logic oi‘ removing the important tributary lymph glands in 
cancer of the uterine cervix lies in the fact that radiation therapy, 
which is effective in eradicating the primary site of certain forms of 
cancer, fails except in few eases permanently to destroy cancer metas- 
tases in the lymph glands. In cancer of the breast, the oral cavity, the 
vulva, and the penis, lymph gland resections have for a long time been 
accepted as the standard treatment, associated with surgical ablation 
or radiation of the primary tumor. In cervix cancer, gland removal 
was for many years considered an essential feature of the radical 
Wertheim hysterectomy. The high primary operative mortality of this 
extensive procedure led many to abandon the gland resection and at pres- 
ent only a few surgeons, like Bonney in London, still adhere to this 
plan of treatment. Furthermore it is applicable only to the relatively 
small number of Group I (League of Nations Classification) cancers of 
the cervix. Group II cases, in which there is involvement of the 
parametrium or upper third of the vagina, without extension to the 
pelvic wall, are at least two to three times as numerous as the Group 
I eases. It was in this group that it seemed to me possible to obtain 
better results by combining lymphadenectomy with radiation of the 
primary tumor. 

In 1930, Leveuf in France, and I independently conceived the possi- 
bility of this methol of attack. Unfortunately Leveuf carried out this 
procedure in only a few cases. His report was on only three altogether. 
My first case done in October of that year with a large metastatic 
hypogastric gland is still free of recurrence. From that time up to 
October, 1942, my associates and I have done 175 iliac lymphadenectomy 
operations. Seventy of these were done over five 5 ’'ears ago. The low 
primary mortality and the relatively high survival rate in the five-}^^- 
eases have convinced me that the addition of iliac Ijonphadenectomy to 
the thorough radiation of the primary tumor in Group II cancer of the 
cervix is of definite value. 

’Presented, in modified form, at a meeting of the San Francisco Gynecological 
Society, March 12. 1941. 

Note: The Editors accept no responsibility for the views and statements of 
authors as published in their “Original Communications.” 
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bifurcation. Lying as a rule over the origin of tlic external iliac vessels 
but occasionally pocketed in the bifurcation itself was the lij^iogastrie 
gland (Fig. 2) . This gland lay in a thin fibrous and fatty network. By 
means of a blunt-pointed forceps or scissors, it could be separated from 
the large vessels without trouble. Two or three small nutrient vessels 
were caught and ligated. Not infrequently there were two such hypo- 
gastric glands. 



Fig. 1. — Iliac lymphadeneotomy. Alter removal of the tube and ovary forceps are 
applied to the round ligament and posterior peritoneal sheath of the broad ligament 
and the tissues of the broad ligament exposed. Tlie ureter is seen clinging to the 
posterior sheath. 

The next step ivas exposure and removal of the obturator glands with 
surrounding fat (Fig. 3). These glands were pocketed beneath the ex- 
ternal iliac vein, running parallel to it and clinging to the pelvic wall. 
To reach them the tissues of the broad ligament had to be opened more 
widely. This exposed first the obliterated hypogastric artery, rising 
from the internal iliac artery. The obturator gland, or glands, could 
usually be felt and lij’' gently pinching between the index and middle 
fingers could be freed from surrounding fibrous strands so that the tissue 
could be caught bj'- a forceps. Since the obturator nerve runs directly 
through the mass of fat and glandular tissue, the exposed tissues were 
grasped lightly and lifted upward, thus exposing the glistening white 
band of the obturator nerve beneath. The obturator chain of glands 
was then dissected free and nutrient vessels caught and ligated. One 
long thin obturator gland was almost invariably found running to the 
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deaths occurring in these years were in my opinion attrilnitable to this 
conjunction of radium treatment with operation. One was due to em- 
bolus following radon seed implantation close to the uterine vein; the 
other was caused by peritonitis following the perforation of a radium 
capsule into the broad ligament. For this reason, since 1935, the op- 
eration has alwaj'^s been made a separate procedure. Previous to this 
time, radium was given 21 times with operation, 9 times before opera- 
tion, and 6 times after operation. In the patients operated upon since 
January, 1936, radium was given 26 times before operation, and 113 
times after operation. The absence of uniformity in this program Avas 
due partly to difficulties of hospitalization in our overcrowded institu- 
tion, and partly to the fact that a number of patients had previously 
received radium treatment elsewhere. 

The preferred plan of procedure at present is to have patients begin 
a course of x-ray therapy four times a week for about four to five Aveelts 
through six portals, two anterior, ttvo posterior, and two perineal. The 
average x-ray dosage has been increased in the past twelve years as fol- 
lov's: Cases 1 to 35, 800 r. skin dose; Cases 36 to 70, 3,730 r. skin dose; 
Cases 71 to 105, 6,040 r. skin dose; Cases 106 to 140, 8,900 r. skin dose; 
Cases 141 to 175, 11,000 r. skin dose (2,500 to 3,000 r. tumor dose). The 
midline area where the operatiA^e incision Avas to be made, Avas protected 
and in no ease Avas there necrosis of the operative Avound suggesting 
x-ray damage. At the conclusion of the four to five Aveeks’ x-ray treat- 
ment, the patient Avas again examined to make a final cheek on the ques- 
tion of lymphadeneetomy. An appointment Avas then made for admis- 
sion to the hospital tAvo Aveeks later for operation. Unless there had been 
serious postoperative Avound infection or phlebitis, the radium treatment 
was given eleA'^en to fourteen days folloAving operation, so that the pa- 
tient’s hospitalization did not exceed tAAm to three AA^eeks. The radium 
treatment averaged 4,500 mg. hours in the earlier period, but recently 
has been increased to 5,000 or 6,000 mg.hr. Originally radium aa^s 
applied from tAVo or three points, often concentrating large dosages in 
the cervix Avith increased tendency to necrosis and hemorriiage. In the 
last six years the application has been from fiA’^e to six points (corpus, 
ceiwix canal, against cervix, vaginal f ornices ) , using a total of 125 to 135 
mg. in 14 mm. platinum for forty to forty-five hours. My associate. Dr. 
A. N. Arneson, has had charge of tliese applications. 

Operative Technique 

Spinal anesthesia Avas employed in almost every case unless contra- 
indicated by high blood pressure. It Avas frequently supplemented in 
longer operations liy the administration of drop ether in small amounts. 
The intestinal relaxation produced by spinal anesthesia Avas helpful in 
getting the good exposure of the deep pelvic structures necessary in 
this operation. The first step of the operation consisted in the removal of 
the tube and ovary. Then a forceps caught the round ligament 1 Vo inches 
from the uterus and another clamped the posterior sheath of the broad 
ligament (Fig. 1). Taa'o fingers separated the peritoneal layers and ex- 
posed the structures in the iliac triangle. In all but three cases the 
ureter lay adherent to the posterior sheath, easily recognized as it 
crossed the pehuc brim. The external iliac artery and vein could read- 
ily be exposed by pressure AAutli a gauze sponge. The internal iliac artery 
and A"ein AA’ere more deeply situated and A’isihle only at the ])oint of 
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Closure of the operative wound in the broad ligament is effected by 
suturing the round ligament to the sacrouterine ligament at a ijoint ap- 
proximately 114 inches lateral to the uterus (Fig. 5). Tliis suture serves 
to obliterate the dead space in the broad ligament and prevent the col- 
lection of blood and serum in this area. Peritonization of the remaining 
wound is accomplished by a running stitch. A similar gland removal 
is then done on the other side and the abdominal incision closed in the 
usual manner Avithout drainage. The ojjcration takes approximately 
one and one-fourth to one and one-half houi’s and is not attended by any 



Pig. 3. — Iliac lymphadenectomy. After removing the iiypogastric glands, tlie 
tissues beneath the external iliac vein close to the pelvic bone ai'e freed and at thi.s 
point the ohUirator lymph glands arc noted. These glands are lifted away from the 
obturator nerve, clamped off and excised. One elongated gland is usually found run- 
ning beneath the external iliac vein toward the obturator foramen. 

shock unless hemorrhage has oceuiTed. Postoperative morbidity is lui- 
usual. It consists of occasional minor Avound infections and in four in- 
stances a loAV-grade pelvic or femoral phlebitis. In one case an iritis 
Avas associated Avith and Avas possibly the result of such a phlebitis. It 
produced no permanent damage to the eye. 

Most gratifying Avas the Ioav primary operative mortality. In Case 4 
and Case 34, the deaths could Aidth great probability be largely attributed 
to the associated radium treatment. The next operative death, due to 
infection, did not occur until Case 142, leaving a lapse of 107 cases AAuth- 
out a mortality. In the total of 175 patients operated upon up to Oc- 
tober, 1942, there Avere therefore only 3 deaths, a primary operative 
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femoral ring. At tliis stage of the operation, the lateral half of the 
broad ligament was completely denuded of lymph glands, fat and fibrous 
tissue exposing what I have called the three ivMte lines: (1) the 
ureter, (2) the obliterated hypogastric artery; (3) the obturator nerve. 

Eemoval of the external iliac glands is relatively easy (Fig. 4). They 
lie over the external iliac vessels near the point of exit of these vessels 
from the abdomen. IMetastases have been so rarely found in these glands 
that in cases where there have been technical difficulties in removing 
the hypogastric and obturator glands, it has not always been deemed 



Pis'. 2 — Iliac lymphadenectotny. Deeper exposure of the tissues in thi lateral 
portion of the broad ligament reveals the external iliac artery (E.I..A..) and vein 
(E.I.V.) and the internal iliac artery (I.I.A.). Near the bifurcation of the arteries 
can be seen loose connective tissue containing one or more Inipogastric lymph glands. 


advisable to prolong the operation by this added procedure. In a limited 
group of cases, palpation of the point of crossing of the ureter and the 
uterine vessels revealed a small hard ureteral gland. If no such gland 
could be palpated, this area was not widely opened up. Where .such a 
palpable ureteral gland was found, the uterine vc.ssels were doubly 
ligated and the gland removed after following the ureter to this point. 
Routine ligation of the uterine vessels as suggested by Duncan was done 
in three cases, but it was felt that this might predispose to necrosis of 
the cervix when radium was subsequently applied, and hence has not 
been adopted as a part of the operative technique. 
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mortality of only 1.72 per cent, and in the last 140 cases, a mortality 
of 0.7 per cent. The dissections in the last seven years liave been far 
more extensive and the number of lymph glands removed almost twice 
as great as in the first five years, and yet the operative mortality has 
been less than 1 per cent. Certainly no one can any longer maintain 
that this procedure is not justified because of its surgical risk. 


Technical Difficulties 

Since some of these lymph glands are only 1 to 2 mm. in diameter, it 
is at times no easy matter to locate them. This is particularly true of 
the important hypogastric glands. At times the most careful palpa- 
tion after opening the leaves of the broad ligament reveals nothing. The 
gland may lie not in the iliac triangle but lateral to the external iliac 
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Fig. G. — Photograph of lymph glands removed by operation, placed on a phantom 
showing anatomic distribution. In this case the left hypogastric gland was cancerous 
and densely adherent to the external iliac vein, requiring resection of the vein. Sec- 
tion of this gland and vein seen in the upper right corner. 


artery between it and the psoas muscle. Careful dissection of the en- 
tire fibrous fatty sheath over the large vessels will usualty disclose one 
or two small glands. In fact the larger glands are more easily remov- 
able. Size of the gland is no sure index of metastases. The large ones 
often show no cancer, while the small ones may contain them. The ob- 
turator and external iliac glands are tiniformly larger and their an- 
atomic distribution more constant. 

A serious operative difficulty is extensive adhesions to the external 
iliac vessels. Heavy preoperative radiation predisposes to such ad- 
hesions, often associated -with cancerous invasion of the lymph gland. In 
three of my earlier cases the extensive firm adhesion of such a gland to 
the external iliac vein made me desist from its remodel, but since I have 
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Fiff 4 —Iliac Ivmphaclcnectomy. At this point three white hands are seen cropint' 
the base of the open space : (1) the ureter; (2) the obliterated hypogastric artery : 

(3) the obturator nervl Now the external iliac glands are detached from their site 
near the inguinal ring and excised. 



Pig. 5. — Iliac Ivmpliadenectomy. Occasion.ally a small urctcJ-al Kland i.s found near 
tlie crossing of ureter and uterine vessels and removed. Clo.siire of tlie dead .space 
in tlie broad ligament is accomplislicd by suturing the round ligament to tlie .•-aero- 
Uterine ligciment at a distance of about one and onc-lialf inciies from Iho uterus. 
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Most numerous "were the cases of adnexal disease. These consisted 
of chronic salpingitis, liydrosalpinx, cystic ovaries and endometrial 
cysts of the ovary. Myomas of the uterus were encountered 14 times. 
In eight women the tumors were so large as to malie myomectomy or a 
supravaginal hj^sterectomy indicated for technical reasons. In one pa- 
tient a huge ovarian cyst reaching to the edge of tiie rilis had to he re- 
moved before the lymphadeneetomy could be clone. 

Of special interest were two cases of pregnancy complicating the 
cervix carcinoma. One patient was three months pregnant and aliortecl 
following the radium treatment which in this case ])reeeded tlie hnnphad- 
eneetomy. The other was a woman with a Grouii II cervix cancer who 
was pregnant about twenty -seven weeks. Slie was given no preoperative 
radiation. A cesarean section was done and a living but premature child 
obtained, which, however, died six hours later. The section was 
followed by a high Porro hystei-eetomy and a double-sided lymphadenee- 
tomy. X-ray treatment was begun two days after operation, and at, 
its completion four weeks later radium was applied from below. This 
patient died of a local recurrence eighteen months later. 

G-landular Involvement 

In every case, each special group of glands was placed in a separate 
bottle and duly labeled (hypogastric, obturator, external iliac, ureteral, 
right or left) so that the exact points of metastasis could he distin- 
guished. A total of 1,137 glands were removed, an average of 6.5 glands 
per case. In order of frequency, cancer was found in the: (1) hypo- 
gastric, (2) obturator, (3) ureteral, and (4) external iliac gland. When 
metastasis was present, more than one gland was often involved. 
Metastases were sometimes bilateral. Of the 175 cases studied in this 
way, 47 showed evidence of carcinoma in the removed glymph glands. 
This incidence of 26.8 per cent is lower than that shown in earlier re- 
ports (33 per cent in 1936). Apparently this was due to the prolonged 
and heavy x-radiation patients have received preoperatively in recent 
years. The marked disintegration of lymph follicles and the extensive 
replacement of lymphocytes by fibrinous hyaline and fatty tissue in 
those glands that were thus heavily radiated bears testimony to the 
destructive effect of the x-rays. Experience in the treatment of other 
cancers with deep x-ray therapy Avould lead one to believe, however, 
that cancer metastases may frequently be rendered unrecognizable but 
not wholly destroyed, so that the tumor recurs after a certain time. 
Moreover it must be borne in mind that unless every gland is examined 
in serial sections, minute points of metastasis may be overlooked. Such 
minute metastases have from time to time been noted, even though, for 
reasons of economy, it has been impractical to make more than a few 
sections from each gland. The gross appearance of the gland gives no 
reliable information on the question of metastasis. 

Five-Year Results 

The crucial test of the value of iliac lymphadeneetomj’ lies in the 
analysis of the five-year salvage. To compare results in one institution 
with those in another is mo.st unsatisfactory. Methods of classification 
into groups and methods of therapy, even though labeled the same, are 
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found that the external iliac vein and even the external iliac artery can 
lie ligated and a section of the vessel removed Avith the adherent gland 
(Pig. 6), I have not hesitated to go ahead with this radical procedure. 
In none of tlie six patients in whom this was done was the resultant cir- 
culatory disturbance more than temporaiy. In five eases the vein and in 
one the artery was resected. Three of these eases which were done be- 
tween two and one-half and over four years ago showed large metastases 
in the Ijonph gland removed in conjunction vdth the vessel, and all three 
are still free of recurrence. In one patient, two hypogastric glands were 
removed witli a section of the external iliac vein. The hard gland ad- 
herent to tlie vein, showed no carcinoma, only fibrous strands with a 
rim of lymphocytic tissue, whereas the nonadherent softer gland lying 
beneath the resected vein showed a large cancer metastasis. I am at a 
loss to explain the findings in this case. 

Hemorrhage was not infrequentl 5 ' an operative complication, es- 
pecially since wider dissections have been practiced. In eleven patients 
the hemorrhage was disturbing but in no case was it fatal. Almost 
alwa 3 ’'S the bleeding originated in the plexus of veins at the point where 
the internal iliac vein divides into its branches. These veins are ver^’- 
friable. In the first eases, I tried to catch these veins with forceps and 
attempted to pass a needle with ligature around them. Invariablj’^ the 
needle would puncture another vein and the bleeding increased. Three 
of the earlier eases of severe hemorrhage were left open with clamps 
and a gauze pack to control the bleeding. Clamps and gauze were re- 
moved in forty-eight to seventy-two hours. Recently’' the cases have 
been handled far more suecessfullj'’ bj’- a firm gauze pack with a sti’ip 
of the rectus abdominis muscle applied against the bleeding area to pro- 
mote coagulation. In fifteen to twenty minutes the bleeding was usu- 
ally controlled and the operation could be concluded. In two eases a 
small gauze pack was left in the broad ligament for forty-eight hours. 
In the remaining 6 cases the bleeding was fulty controlled and the pack 
removed before closure. This excessive bleeding can usually be avoided 
by more gentle manipulations in the deeper portions of the broad liga- 
ment. 

Injuries to important viscera or nerves are rare. The bladder is ont 
of the operative field. The ureter must be watched especially if large 
cancerous glands are present as it may then be adherent to them and 
stripped off of its normal attachment to the posterior sheath of the 
peritoneum. Once I ligated the ureter but without harmful result to the 
patient. Once the obturator nerve was resected with an adherent ob- 
turator gland but produced only temporary discomfort. 

Associated Conditions 

In five patients a supravaginal hjmterectomj’- had been previously 
done. In these cases of cancer of the ceindcal stump, the technique of 
the Ijmiph gland removal was not appreeiablj'^ complicated. In one pa- 
tient an operable adenoearminoma of the corpus was found to be associ- 
ated Avith the inoperable squamous-eelled carcinoma of the ceinux and 
the corpus was removed in conjunction Avith the l3’’mphadeneetom3L I 
have also recently done an iliac tymphadeneetomj^ (not included in this 
series) in a case of primaiy cancer of the upper Amgina. Tiiis patient 
with complete local regression folloAA’-ing radiation shoAved cancer in the 
obturator glands of both sides and died tAvo j-ears later of a recurrence 
ill the right sacral gland. 
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ated with lymph gland removal and 118 cases of the same group in which 
radiation alone was used. During tliis period I subjected a certain num- 
ber of the Group II eases on my service to radiation only and during 
Dr. Gellhorn’s service all the Group II cases were subjected to radia- 
tion without iliac lymphadenectomy. The staff of associates, hospital 
material, method of classification, and technique of x-ray and radium 
treatment were identical. Four cases could not be traced after a period 
of two or more years. In each case they were considered as dead from 
the time of last information. The percentage of five-year survival was 
over 15 iier cent better in patients who had the additional procedure of 
iliac ljunphadenectomy ; or, to put it from the standpoint of patients 
saved, over G8 per cent additional were saved bj’- this operation. 



Fig". 9. — Two-year survival curves of the first 70 cases of Iliac lymphadenectomy 
compared with the second 70 cases. Better results in the second series, largely due 
to improved methods of radiation and more extensive gland removal. 


By dividing up the 70 cases treated over five 3 "ears ago in accordance 
with whether or not cancer was found in the lymph glands removed, 
we find an interesting comparison as shown in Fig. 8. As was to be 
expected, the salvage was definitelj'’ less where cancer was found pres- 
ent, the ratio being approximately 2 to 1. On the other hand it is elearlj' 
shown that even in the presence of cancer metastasis in the Ij^mph 
glands, the patient is not necessarily doomed to die. This has been 
strikingly proved by me in mj^ reports on vulvar cancer. It is also 
true to a lesser degree of cervix cancer. The case records tabulated in 
Table I show in brief the history and findings of nine patients having 
cancer metastasis in the Ij'^mph glands that survived longer than four 
years. Of particular interest are Case 1, now over twelve j^ears free 
of recurrence, and Oases 7 and 9, in which a metastatic gland adherent 
to the external iliac vessels required resection of the vessel in order to 
remove the gland. 
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likely to be diffeveiil. It was Ihevefore fortunate that for a five-year 
period through the alternating six months’ services of Dr. Gellhorn 
and myself at The Barnard Free Skin and Cancer Hospital, a fair basis 
for comparison Avas obtainable. As shown in Fig. 7, Ave have the fiA'e- 
year survival curve of 70 cases of Group II (League of Nations classifi- 
cation) cancer of the cerA’ix in AAdiieh radiation of the cervix Avas assoei- 



Fig. 7 . — Five-year ."survival curves of two series of case.s treated at Barnard Free 
Skin and Cancer Hospital, by similar mdiation, one ivitli, and one without iliac lym- 
Phadenectomy. 



Fig. 8. — Five-year survival curves of 4G iliac lympliadenectomies without cancer 
present in removed lymph glands, compared with 24 cases with cancer metastasis. 



Table I. Cases or Oebvix Caxcer With Lymph Gland Metastasis Sukmying Longer Than Four Years 
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Since there was considerable improvement in the radiation technique 
employed since 1937, we are anticipating better final results in the 
group of cases operated since that time. An indication of this is given 
in Fig. 9 in which we compare the two-year salvage of the first 70 cases 
with the second 70 cases in my series. The result of better technique is 
apparent in the second jmar. 

Arguments Against Iliac Lymphadenectomy 

1. It may be claimed that this operation is a highly technical pro- 
cedure, attended by a considerable mortality and complications. The 
experience in these 175 operations has demonstrated it as a relatively 
safe and simple procedure, once certain points in anatomy and technique 
are learned. A short period of training should enable the averag'e sur- 
geon to acquire the necessary skill. 

2. A further objection tliat has been raised is that the operation does 
not constitute a block dissection as practiced in breast and oral cancer. 
In a sense it must be aeloiowledged that this is true. On the other hand, 
anatomical conditions in the pelvis differ greatly from those in the 
axilla and neck. In the latter the lymph glands lie in a more or less con- 
tinuous mass of fat and connnective tissue that can be removed en masse. 
In the pelvis the important tributary Ijonph glands lie in a more veil- 
like sheath of loose connective tissue, pocketed between and beneath 
the large vessels. While it is not feasible on this account to remove them 
in continuity, we can clean out the lateral half of the broad ligament 
area on each side as thoroughly as in an a.xillary dissection. Just as the 
latter does not ordinarily include the supraclavicular chain, so the iliac 
lymph gland operation does not include the sacral glands. My pro- 
cedure is at least 80 per cent complete and hence I believe is amply 
justified. Extrapelvie gland metastasis, as has long been demonstrated, 
is not the rule, even in cases coming to autopsy. 

3. Finally, the operation has been opposed by radiologists, who claim 
that with recent improvements in deep roentgen therapy, cancer in the 
pelvic lymph glands can be destroyed by radiation as completely as 
removed by surgery. I do not deny the value of such prolonged radia- 
tion and the microscopic studies made in removed lymph glands in my 
cases show that after heavy radiation, cancer is less frequently noted. 
Nevertheless we have no evidence that this apparent disappearance of 
metastases is permanent. It does not compare in therapeutic certainty 
ivith the surgical excision of these glands. It has long been demonstrated 
that the removal of axillary lymph glands in breast cancer even when 
found free of metastases is justified by clinical experience. In similar 
manner I feel that even though cancer may be found in the pelvic lymph 
nodes in not more than one out of every four or five cases after heavy 
x-radiation, the surgical excision of such nodes is justified. 
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i Summary 

1. One liiindred and scvcntj’^-five cases oi‘ Group II cervix cancer iverc 
subjected to iliac gland removal with radiation oC the primary tumor. 
The operative mortality in this group Avas 3.7 per cent with a mortality 
of 0.7 per cent in the last 140 cases. 

2. The five-year survival rate of 70 cases operated previous to Oc- 
tober, 1937, was 38.6 per cent. Comparing this Avith a five-year surviA’al 
of 22.9 per eent in 118 similar eases treated by radiation alone, there 
Avas a 68 per cent greater salvage Avhen the lymph gland removal was 
added to the radiation treatment. 

3. Cancer Aims found present in the l 3 onph glands in 26.8 per cent of 
the 175 cases operated upon. Even in those cases Avith demonstrated 
metastases, a five-Amar salvage of 21 per cent Avas obtained. 

4. This experience extending over a period of tAvelve j^ears has, I be- 
lieve, firml}'- established iliac Ijmiphadenectomj’- as a valuable adjunct 
in the treatment of Group II cancer of the cervix. 


AN ANALYSIS OF SOME FACTORS ASSOCIATED WITH THE 
DEVELOPMENT OF PRE-ECLAMPSIA 

With Special Reference to Extracellular Water Measurements 

in 1,388 Patients 

Leon C. Chesley, Ph.D., and Elizabeth R. Chesley, A.B. 
Jersey City, N. J. 

(From ihe Margaret Hague Maternity Hospital) 

M any publications indicate that rapid or excessive Aveight gain often 
points to Avater retention AAdiicli may be a harbinger of pre- 
eclampsia. It has been recognized that many patients having abnormal 
weight gains have not accumulated excessive Avater, but rather have laid 
doAvn protoplasm or fat (Waters^). 

In a previous paper, ^ Ave have reported measurements of the thio- 
cyanate-available Avater (roughly equivalent to the extracellular Avater) 
in 180 cases of human pregnancy. Patients who had excessive aAmilable 
Avater, but Avho were clinically normal, showed a 23.1 per cent incidence 
of pre-eclampsia developing subsequent to the test. In contrast, patients 
Avith normal water had a toxemia incidence of only 1.42 per eent. 

Since we were interested in selecting potential toxemia patients for 
special study, Ave have routinely determined the available Avater in al- 
most aU of our clinic patients (Avho were registered early enough) from 
October, -1941, through June, 1942. In all, and including the published 
series, 1,388 patients Avere given the test at least once; 552 of these had 
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Of the 107 cases of pre-eclampsia, 44, or 41.1 per cent, "were in tlie 
group of patients showing normal water. Thus the lest often failed to 
select patients who .subsequently developed pre-eclampsia. An analysis 
of such failures reveals several causes which operated separatel,y or to- 
gether. 

Causes for Failure of Test. — 1. When the measurement of available 
water was begun as a routine ])rocedure on our clinic iialients, the de- 
termination was made at the thirty-fourth week of pregnancy. It was 



Fig. 1. — The disti-ibution of normal and abnormal values for extracellular water 
in 1,388 pregnancies. The curves were drawn by the same criteria as previously 
dcscribed.- 

• = Normal pregnancy 
X = Toxemia 


soon found that this Avas frequently too early, since many patients be- 
gan to accumulate abnormal amounts of available Avater after this time. 
As a result of this finding, the routine Avas changed so that the first 
measurement of aA'ailable Avater Aims made at the thirtieth to thirty-third 
AA'^eek, AAuth the test being repeated at the tliirty-fifth to thirty-seventh 
Aveek. Many (42) patients had normal proportions of Avater in the first 
test, and excessive AA'^ater AA'hen repeated ; a number of these subsequently 
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2 or more tests. All measurements were made after tlie thirtieth week 
of gestation, usually at about thirty-two to thirty-six weelis. 

In the present study, we shall analyze this series for a number of fac- 
tors which might conceivably affect the incidence of excessive water and 
of toxemia. An evaluation of the test will be attempted. 

In the following discussion, the terms ‘ ‘ available Avater, ” “ extracellu- 
lar water” and ‘Svater” will be used more or less interchangeably. This, 
of course, is inexact but ivill save circumlocution. 

Methods 

Each patient Avas given 1,000 mg. of sodium thiocyanate in fruit .juice, 
by mouth. (In the first 180 eases, previously reported, the thiocyanate 
Avas given intravenously.) The patient Avas asked to save all of her 
urine and come back the folloAving morning, at AAdiieh time the urine col- 
lection was completed, and a blood sample Avas draAvn Avith minimal 
or no stasis. The period thus alloAved for the distribution of thiocyanate 
in the extracellular water varied from eighteen to tAventy-four hours, 
and was usually close to twenty-one hours, 

Thioeyanate in serum and urine AAms determined in duplicate Avith 
the Evelyn photoelectric colorimeter, by a method described elseAvhere.^ 
The completeness of urine collection Avas checked by measurement of the 
OTeatinine excretion, using the method of Folin.^ The test Avas discarded 
if considerable volumes of urine obviously had been lost. 

The “available Avater” Avas calculated in terms of percentage of body 
Aveight, since Ave felt that the usual formula for surface, area might not 
be valid in late pregnancy. 

Serum proteins Avere determined in duplicate, one sample by the 
method of Wong^ and one by that of HoAve and Koch and Mei\Ieekin.“ 
Recorded results checked Avithin 2 per cent. 

Relation of Excessive Water to Toxemia 

In the tables to foUoAV, the number of patients aauII not ahvays agree 
because the specific mformation for many patients Avas not available, 
or the patients had not been obseiwed over long enough a time in preg- 
nancy. TAvo-thirds of all patients Avith excessive extracellular Avater 
Were placed on Ioav salt diets as soon as the abnormality Avas found. This 
may have affected the incidence of toxemia. 

Eig. 1 shoAvs the distribution of normal and abnormal values for the 
available Avater. The incidence of excessive Avater in the 1,388 patients 
AA^as 19.96 per cent, in good agreement with the 21.66 per cent found in 
the first series of 180 patients. 

The incidence of pre-eclampsia in the Avhole series Avas 7.71 per cent, 
lu patients Avith excessive Avater, the incidence of subsequently de- 
veloping pre-eclampsia Avas 22.75 per cent (compare 23.1 per cent in the 
original series), AA^hile in patients Avith normal Avater at the time of the 
test, the toxemia incidence was 3.96 per cent. This last figure is some- 
what higher than the 1.42 per cent originally found, but Avill be explained 
below. From these data, it appears that the patient Avith excessive Avater 
was, on the average, about 6 times as lilcely to develop pre-eclampsia as 
Avas the patient with normal Avater. More frequent measurements of the 
available Avater Avould magnify this difference. 



752 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 




CHESbEY AND CHESLEY : PRE-ECLAlStPSIA 


751 


clevclo])ed prc-ecla]n])sia. Thus water retention often did antedate hy- 
pertension, hut tliis observation could be missed by measuring the avail- 
able water too early. It is tliis factor which accounts for the higher in- 
cidence of toxemia in the “normal water” group in the present paper, 
as compared with the original series in which nearly all tests were done 
in the last three to four weeks of pregnanc^y. 

2. We shall demonstrate in a separate study that the restriction of 
salt in the diet will markedly reduce the volume of available water. 
Such reduction in available water to normal levels does not uniformly 
prevent the appearance of hypertension and the rest of the pre-eclamptie 
syndrome. This fact may often account for the finding of normal extra- 
cellular water not only in the “pretoxic” patient, but also in certain 
patients with manifest toxemia. 

Of the 44 patients dcveloj^ing toxemia after a test had shown normal 
water, 6 had beeJi on a diet, the nature of which was not specified in the 
chart. Of the 38 remaining, 25, or 65.8 per cent, had been placed on a 
2 Gm. salt diet prior to the test. It seems quite possible that tbe avail- 
able water in these eases may have been reduced, and that the test was 
done too late to sIioav any abnormality which may have existed. 

3. Cases of eclampsia, and of nonconvulsive toxemia, without clin- 
ical edema are not uncommon. Whether such cases occur without any 
abnormal water retention is unknown, since the body may gain water 
up to 10 per cent of its weight without visible edema. While a few of 
our patients with toxemia have had normal values for available water 
(i.e., not even occult edema was present), dehydration treatment had 
been used prior to the test. If toxemia does occur Avithout even occult 
edema, and on the average dietary salt intake, then measurement of 
available Avater could not bo of prognostic value in such cases. 

4. Some patients classified as haAung pre-eclampsia may rather haA’e 
labile blood pressures. Possibly these are latent hypertensives AAdm 
have a simple increase in blood pressure as tliey approach term. Meas- 
urement of occult edema avouIcI not be of value in predicting such “tox- 
emiasi” 

5. The possibility of intracellular Avater retention must not be ig- 
nored. Intracellular AAmter is inaccessible to measurement by the thio- 
cyanate method. 

Factors Possibly Affecting the Incidence of Increased Extracellular 

Water and of Toxemia 

1. Serum Proteins . — It is AA^ell knoAAm that the plasma proteins play a 
leading role in maintaining the fluid balance betAveen the blood and the 
extracellular space of the body. The filtration of fluid out through the 
capillary Avails is impelled by the intravascular hydrostatic pressure. 
This filtration, normally, is nicely balanced by capillary reabsorption 
attributable to the oncotic pressure of the proteins. Depletion of the 
proteins results in decreased reabsorption of the filtrate and edema may 
occur, as in nephrosis or nutritional edema. Goudsmit and Louis,® in a 
quantitative study, found that a decrease of 1 Gm. of protein per 100 
of serum resulted in an increase in extracellular AA'ater amounting 
to 3.8 ±0.8 per cent of the body AA'cight. Strauss" has attributed tox- 
emia of pregnancy (as di.slinguishcd from A-ascular disease) to Avater 
retention caused by loAvered pla.sma ]n-oteins or cxce.ssiA'e sodium in- 
take, or both. 
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5. eight . — Matthews and Dcr Bniekc’'* Jiave demonstrated that 
toxemia of pregnancy shows an increased freqneney in women weighing 
more than 200 pounds. We have divided our iiatients into weiglit 
groups, and found that as the weight increased there is a progressive 
rise in incidence botli of abnormally higb water and of toxemia. The 
increasing incidence of toxemia occurs in those ]iaticnts with abnormal 
water, not in those with normal water (Table II). 

6. Weight Gain . — Since weight gain has been considered important 
in that rapid or excessive gain may be a premonitory sign of toxemia, 
we have analyzed our data in several ways, looking for a correlation be- 
tween amount or rate of weight gain and the incidence of exce.ssive wa- 
ter and toxemia. 



Fig. 2. — The relation between total weight change in pregnancy, and the incidences 
of excessive available water and toxemia. The columns □ give the incidence of ex- 
cessive water, and the numbers in each column refer to the number of patients in 
group. The solid line gives the incidence of toxemia in patients with normal 
available water at the time of the test. The brolcen line gives the incidence of 
toxemia in patients with excessive available water. 


A. The total weight gain to the time of the last measurement of avail- 
able water showed no correlation with the amount of water until the 
gain exceeded 30 pounds. Even then, the incidence of excess water was 
no greater than in patients who had lost rather tlian gained weight. 
However, nearly all patients losing Aveight did so in consequence of an 
obesity diet. As demonstrated above, obese patients have a greater 
incidence of abnormal water. 

The incidence of toxemia increased slightly as the Aveight gain rose 
(Fig. 2). 

B. Eapid gain in Aveight at any time in pregnanejq prior to the last 
test, seemed to bear no relation to the incidence of excessive available 
Avater. In 709 patients gaining less than 6 pounds per month, the in- 
cidence of excessive Avater Avas 23.58 per cent; in 483 patients gaining 
more than 6 pounds, it Avas 18.02 per cent. The incidences of toxemia 
Avere 8.32 and 7.66 per cent, respectively. 
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We have determined the serum proteins in 86 patients with normal 
available water, and in ISO with excessive water. The results (Table I) 
indicate no significant difference between the normals and patients with 
varying degrees of water retention, either in average levels, or in the 
distribution of low values. The average serum protein clieeks weU with 
many published data for normal pregnant women. 

A correlation between tlie serum proteins and tlie incidence of tox- 
emia does seem to exist, if the available water is markedly abnormal. 
As Table I indicates, toxemia is more frequent in patients with 3- and 
4-plus abnormally high water who also have serum proteins of less than 
5.75 Gm. per 100 ml. 

2. Hemoglobin . — Peters and Eisenman® have demonstrated that low 
hemoglobin levels may often be associated with edema, even in the pres- 
ence of high normal serum proteins. We found that the average hemo- 
globin was the same in patients with or without excessive water, and 
with or without toxemia of pregnancy. However in the patients Avith 
excessive Avater, 26.7 per cent had hemoglobins of less than 80 per cent 
AAdiile in the normal group, 15.7 per cent had hemoglobins beloAv 80 per 
cent. (Hemoglobin Avas determined bj’’ the Sahli method, and 14.5 Gm. 
per 100 ml. AA'^as considered as 100 per cent.) 

3. Bh Factor. — The Rh factor, Avhicli seems to be a causative agent 
in erythroblastosis foetalis, has been suggested as perliaps related to 
toxemia of pregnancy. A possible relation to edema is seen in the fetal 
hydrops often found in erythroblastosis. Tlie Rh factor Avas determined 
in 238 of our eases, and no correlation with excessive Avater is eAudeiit. 
In 203 Rh positive cases, the incidence of excessive Avater AA^as 22.16 per 
cent; in 35 Rh negative eases, 6, or 17.14 per cent, shoAved increased 
Avater. The incidence of toxemia in the Rh positive group Avas 9.86 per 
cent and in the Rh negative Avas 8.57 per cent, not a significant dif- 
ference. The incidence of Rh negative Avomen Avas 14.7 per cent, in good 
agreement Avith the 14.0 per cent reported by Levine, Vogel, Katzin and 
Burnham® in 1,035 eases. 

4. Parity and History of Toxemia . — The incidence of excessive Avater 
Avas greater in the multiparas (25.3 per cent) than in primiparas (16.3 
per cent). Further analysis shoAvs that this difference is accounted for 
by those Avomen having a history of previous toxemia, of AA'hom 51.5 per 
cent had an increased amount of water and 21 to 32 per cent a recur- 
rent toxemia. 

Perhaps the disturbance resulting in toxemia in an earlier pregnancy 
is still operative in some degree in about half the cases, as shoAvn by tlie 
Avater retention. 


TabijE II. The Relation Betaveen Body AA^eight and the Incidences or Exces- 
sive AVater and Toxemia 


body aveight 

LESS than 
120 POUNDS 

121-160 

pounds 

161-200 

POUNDS 

MORE THAN 
201 POUNDS 

L'lises 

86 

889 

343 

7 

■0 

Incidence of excessive Avater 1 

cases 

pee 

CENT 

CASES 

PER 

CENT 

CASES 

PER 

CENT 

CASES 

PER 

CE.NT 

7 

8.14 

100 

11.25 

137 

39.95 

33 

47.15 


A.11 cases 

4 

■nrsa 

48 

5.41 

44 

12.83 

11 

15.7.-! 

Incidence 

Cases with normal 

2 


.S2 

4.06 

10 

4.80 

0 

0.00 

of 

water 









toxemia 

Cases Avitli excessive 

2 

28.58 

16 

16.00 

34 

24.81 

11 

33.33 
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The incidence of excessive water is not influenced by the variability 
of the blood pressure. The incidence of toxemia shows no significant 
change so long as the maximal variabilit}^ in S3'stolic blood pressure is 
less than 20 mm. Hg ; with greater lability of blood pre.ssure, the toxemia 
incidence nearlj^ doubles, both with normal and with excessive water 
(Table IV). Thus "warning rises” in systolic pressure, if greater 
than 20 mm. Hg do have some significance. 

Table IV. The Relation Between the Maximal Vabiation in Systolic Blood 
PRESSUKE and THE INCIDENCES OF EXCESSIVE WATER AND TOXEMIA 


SYSTOUC VARIATION 

MAI. HG 

LESS 
THAN 10 

11-15 

16-20 

21-25 

MORE 
THAN 26 

Cases 


339 

239 

278 

179 

193 

Incidence of excessive Avater, 
per cent 

21.83 

21.36 

j 


25.12 

■m 


.\11 cases, per cent 

4.13 

7.11 

6.48 

11.18 

16.59 

Incidence 

of 

Cases Avitli normal Ava- 
ter, per cent 

1.13 

4.79 

3.54 

4.48 j 

8.85 

toxemia 

Cases Avitli excessiA-e 
Avator, per cent 

14.S8 

1 15.68 

19.23 


30.44 


8. Usual Level of Blood Pressure. — The incidence both of excessive 
water and of toxemia increases with rise in the usual level of blood pres- 
sure. In the present series, no patient developed toxemia if the blood 
pressure had been consistentlj' less than 105/60 mm. Hg preceding the 
measurement of available water. (Analysis of large groups of toxemias 
will, of course, sIioav considerable numbers of patients with low blood 
pressures prior to the onset of toxemia.) Of all patients with normal 
pregnancies, 73.4 per cent never showed a blood pressure as high as 130 
mm. Hg in the sj'stolic, or SO mm. Hg in the diastolic. In contrast, 72.5 
per cent of those developing pre-eclampsia subsequent to the measure- 
ment of available Avater did shoAV pressures exceeding 130/80 on at least 
one occasion, and their blood pressures Avere usually’- above 120/70. From 
the data in Table V and especially'- from Fig. 3, it appears that the in- 
cidence of toxemia increases Avith 2 factors, either of AAdiich is effective 
alone, and that AAdien these factors are both present, a very high incidence 
of toxemia may be expected. The factors are increasingly high level of 
usual blood pressure and the presence of excessive Avater. Of these 2, 
the blood pressure level may' be more fundamentally important since, 
excluding chronic hypertension, the incidence of excessive Avater (ac- 
cumulated late in pregnancy) seems to increase Avith each increment in 

Table Y. The Relation op the Usual Lea'el op Systolic Blood Pressure to the 
Incidences of Excessia’e AV'ater and Toxemia 


usual 

systolic PRESSUKE, 

MM. IIG 

90-99 




MOKK 
THAN ir»0 

Cases 


50 

267- , 

454 

376 

125 

Incidence 

cent 

of excessive Avater, per 

4.00 

16.86 

19.62 

26.06 

28.80 


In all cases, per cent 

0.00 

2.25 

4.4.1 

14.10 

17.60 

Incidence 

of 

Cases with normal Ava- 
ter, per cent 

0.00 

0.90 

2.46 

8.28 

9.00 

toxemia 

Cases with excessive 
Avater, per cent 

0.00 

8.89 

12.37 

30.62 

.38.90 
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C. The weight gain per week, within a month before the test, did 
not bear any relation to the incidence of excessive available water nntil 
the weight gain exceeded 4 pounds per week. Such large gains, which 
occuiTed in only 2.6 per cent of all patients, doubled the incidence of 
excessive water. The incidence of toxemia did increase somewhat as the 
rate of weight gain became greater. The effect was not well marked 
until the gain reached 4 pounds per week, and appeared only in those 
patients with normal available water. If these rapid gains represent 
water retention, the water may be held intraeellularly. 

D. The weight gain per week after the test tended to be greater in 
tliose patients who had increased available water. The abnormal 
tendency shown bj’- the water retention seemed to predispose to fui’ther 
gain. Ignoring patients who lost weight, in the normal water group, 
829 patients gained an average of 1.71 pounds per week after the test, 
while 198 patients with excessive water averaged 2.21 pounds per week. 

The incidence of toxemia increased witli the rate of weight gain fol- 
lowing tlie test. This correlation was found only in patients whose avail- 
able water had been normal when measured (Table III). These pa- 
tients who gained weight rapidly and went on to develop pre-eclampsia 
presumably gained water excessively after the test. 


Table III. The Relation Between Rate of Weight Gain After the Test and 

THE Incidence of Toxemia 




LOSS 

IN 

WEIGHT 


GAIN IN WEIGHT, POUNDS PER WEEK 


WEIGHT change PER 
WEEK, AFTER TEST 

0-1 ' 

BH 

■ 

B 

2 J -3 

j 

B 

34-4 

4-44 

MORE 

THAN 

44 

Cases 


137 

250 

174 

179 

139 

124 

44 

45 

27 

39 

Inci- 

In all cases; 
per cent 

12.41 

6.02 

0.90 

5.59 

7.20 

7.27 

13.03 

13.34 

7.41 

12.82 

dence 

of 

tox- 

Cases witli 
normal wa- 
ter 

8.14 

3.30 

2.70 

1.97 

1.93 

5.88 

8.83 

9.09 

5.50 

8.00 

emia 

Cases with ex- 
cessive wa- 
ter 

19.60 

23.00 

27 . G 0 

i 

25 . 95 - 

22.86 

13.04 

30.00 

25.00 

12.50 

25.00 


7. Variability in Blood Pressure. — Browne” has described a “warn- 
ing rise” in blood pressure occurring during pregnancy, which may be 
observed on a single occasion. He believes that patients showing sucli 
upward spikes in pressure are likely to develop toxemia as thej- ap- 
proach term. Accordingly, we have analyzed our data in several ways, 
seeking a relationship between variability of blood pressure and tlie in- 
cidence of excessive water and of toxemia. Tlie rise in blood pressure 
was broken down into groups of 5 mm. increments, and was calculated 
os (a) the difference between the highest and lowest pressures, (b) the 
difference between the highest and the usual (or average, if variable) 
pressure, and (e) the difference between the pressure at the time of the 
test and the usual (or average) pres-sure. All analyses were based on 
blood pressures observed before the last measurement of available water, 
and include both systolic and diastolic readings. Since the re.sults of 
an analyses are about the same, only one set of data will be presented, 
those of the maximal variation in systolic pressure. In general it may 
be said that the usual level of blood pressure (see below) is more im- 
portant than the variability in predisposing to toxemia. 
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Miscellaneous Observations 

1. Time From Test to the Appearance of Hypertension. — The average 
period from the demonstration of excessive water to the appearance of 
hypertension was about four weeks. In those patients having excessive 
water and subsequentl.y developing pre-eclampsia. 60 per cent showed 
the first almormal blood pressure readings in two and one-half to five 
and one-half weeks after the test. In a few cases (4 per cent) as long as 
ten Aveeks elapsed bclAveen the finding of excessive Avater and the appear- 
ance of hypertension. In some otlier eases hyperloision maj' have ap- 
peared before the Avater retention, although this is not certain as pointed 
out above. A feAv patients, under dehydration treatment, did have pre- 
eclampsia Avithout excessive Avater being found either before or after the 
blood pressure rose. 

In patients developing pre-eclampsia after the test had shoAATi a normal 
available Avater level, tlie average period betAveen the te.st and the first 
elevation in blood pressure Avas nearly six Aveoks. Thus there Avas time 
for many of these patients to accumulate Avater before developing hj^per- 
tension. Repeated tests often demonstrated that this had happened 
(see aboA^e). 

2. Relation of Wciyht Gain to Water Gain. — In 552 cases, 2 or more 
measurements of available Avater Avere made in the last ten AA'eeks of 
pregnancy. Comparison of the change in available Avatcr AAdth the 
change in body Aveight reveals that in 42 per cent of all casas the gain in 

' Avater exceeds the gain in Aveight, and in 8.6 per cent there is a gain in 
Avater Avith a loss in bod.y Aveight. 

The simplest of several possible explanations Avould be that late in 
pregnancy intracellular Avater shifts into the extracellular compartment. 
Dieckmann’^ has suggested such a shift in Avater to account for the 
sudden appearance of edema in certain toxemia patients, and MePhajP^ 
believes that one of the central features of toxemia is cell dehydration 
arising out of an extensive shift of intracellular Avater into the intei’stitial 
spaces. In many respects toxemia of pz’egnancy is characterized by 
exaggerated changes, Avhieh in lesser degree are normally incident to 
pregnancy. Perhaps movement of Avater out of the cells is a normal oc- 
currence in late pregnancy, and in the toxic disturbances the shift 
is unusually great. 

This hypothetical shift in Avater (if such it be) is more marked in 
patients aaIio have an abnormally high aA’^ailable Avater leA'^el, and is 
still more marked in patients Avho arc normal in the first test and ab- 
normal in the second. 

Conversely, in patients aaAo lose Aveight and Avater under salt restric- 
tion, the loss in available Avater is almost ahvays greater than the Aveight 
loss. This suggests that some extracellular Avater may shift back into the 
cells, probablj’- because extracellular sodium is depleted. These data Avill 
be presented in more detail in another paper. 

The incidence of excessive Avater increases AAdzen the disproportion be- 
tAveen Avater gain and Aveight gain increases. The incidence of toxemia 
does not shoAv so regular a correlation. 

The average increment in available Avater, toAvard the end of preg- 
nancy, is about 250 to 300 ml. per Aveek in patients Avhose dietary salt 
intake is unrestricted. Apparently this gain tends to be maintained 
regardless of changes in body AAmight. A high proportion of patients 
AAdio add less than one-half pound per AA^eek in body Aveight Avill gain 
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blood pressure. We cannot saj'’ Avlietlier the higher arterial pressure 
carries through the arterioles to the capillaries, and thus increases filtra- 
tion, which in turn leads to an accumulation of edema water. This is 
probably not the case in most forms of hypertension, since the peripheral 
resistance is thought to be localized in the arterioles. In consonance 
with this belief, we found excessive water in only 3 of the 18 patients 
who were Imown cases of chronic hypertension. However, in pre- 
eclampsia the venous pressure has been reported as lying at the upper- 
most limits of normal,^- Avhieh suggests that the capillary pressure may 
be slightly increased. 



9. Maximal Blood Pressure.— maximal blood pressure observed 
prior to the measurement of available water was found to have a marked 
effect upon the incidence of toxemia, and a somewhat lesser effect upon 
the incidence of excessive water. Fig. 3 shows that the incidence of 
toxemia increases very rapidly as higher maximal diastolic readings 
are observed. All cases used for their graph Avere considerecl as not 
having toxemia at the time of the test. Those aa^Iiosc maximal diastolic 
pressure reached 90 or more had sIioaati single upAvard spikes in the 
blood pressure, often early in pregnancy. 

10. Time Elapsed From Test to Delivery.— As might be expected, the 
longer before deliveiy one measui’es the aA’^ailable AA'ater the loAver is the 
incidence of abnormal findings, and the higher is the incidence of toxemia 
in patients AAdiose aAmilable AAmter Aims normal at the time of tlie test. 
This merely means that the water retention (at least extiaeeUnlarlj ) 
most frequently begins after the thirty-fourth AA'eek of gestation. 

11. Degree of Abnormality of Test.— The toxemia incidence increases 
3s the measurement of available Avater sIioaa's a greater abnormality. 
This may he seen by reference to Table I. 
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ever, Avlien excessive available water and lowered serum proteins Avere 
found together, there seemed to be an increased predisposition to pre- 
eclampsia. 

5. No definite correlation Avas found betAveen hemoglobin levels and 
the incidence of excessive available Avater. 

6. The Rh factor seemed to bear no relation either to the incidence of 
excessiA’^e aAmilable Avater or to toxemia. 

7. Women Avith a history of toxemia in a previous pregnancy had a 
greatly increased incidence of excessive available AA^ater, eA^en though 
thej’’ may not have developed a recurrence of hypertension. 

8. The incidence of excessive available Avatcr rose Avith increase in 
liody Aveight. Heavier Avomen Avith excessive Avater shoAved an increas- 
ing incidence of toxemia Avhieh Avas not found Avhen the Avater Avas nor- 
mal. . 

9. Total Aveight gain until the time of the test did not have any effect 
upon the incidence of excessive aA'ailablc Avater or of toxemia unless the 
AA^eight gain exceeded 30 pounds. 

10. The rapidity of Avcight gain bore no relation to the incidence 
either of exeessiA’^e aA-ailable Avater or of toxemia until the gain exceeded 
4 pounds per Aveek. 

11. The rate of Aveight gain subsequent to the test Avas somcAAdiat in- 
creased in patients Avho had abnormally increased available Avater. From 
this, and from 9 and 10 it Avould appear that measurement of available 
Avater is a better indicator of dcA’^eloping toxemia than is Aveight-taldng. 

12. Spontaneous variability in blood pressure did not affect the in- 
cidence of excessive available AAmter. If the Amriation exceeded 20 to 
25 mm. Hg in the systolic, the incidence of toxemia Avas somewhat in- 
creased in patients both Avith normal and Avith excessNe available water. 

13. As the usual level of blood pressure increased, there Avas a rise in 
both the incidence of excessiA’^e available Avater and the incidence of 
toxemia. This did not apply in cases of chronic hypertension, where the 
incidence of excessive available Avater was about 17 per cent. 

14. In women who developed pre-eclampsia, the average interval of 
time from the measurement of aA-ailable Avater to the appearance of 
hypertension Avas four Aveeks if the Avater Avas abnormal and six Aveeks 
if the water aa-bs normal. In a fcAV eases, Avater retention preceded 
hj-pertension by as much as ten Aveeks. 

15. The rate of gain in available Avater averaged about 250 to 300 ml. 
per Aveek toward the end of pregnancy, if dietary salt was not restricted. 
This gain in Avater tended to be maintained regardless of Aveight change. 

16. From the disparity betAveen available Avater gain and Aveight gain 
in the normal patient, and betAveen available Avater loss and Aveight loss 
on loAv dietary salt intakes, it Avas suggested that intracellular water may 
normally shift out into the interstitial spaces as pregnancy approaches 
term. 
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more available water than can be accounted for by the weight change. 
Among patients adding weight more rapidly, a small proportion show 
such marked disparity between water and weight gains. 

Evaluation of Test 

Unfortunately there is no Imown ivay to select in advance patients 
whose pregnancies Avill be complicated by toxemia. The determination 
of extracellular water, at the proper time in late pregnancy, is onlj'- a 
veiy short step in that direction. In the present series the test has en- 
abled us to pick out 59 per cent of the “pre-toxic” patients but, as 
pointed out above, more frequent measurement of the available water 
would improve this percentage. This selection of “pre-toxic’/ patients 
does not seem very specific inasmuch as 4 out of 5 of them do not develop 
the classical syndrome of pre-eclampsia. (In this series two-thirds of 
the patients had been put on low salt diets as soon as the excessive water 
was found: this, it is to be hoped, may have occasionallj’- prevented the 
appearance of lypertension, proteinuria, edema, etc.) 

It would appear from Table V that the test is of very little utility in 
about one-fourth of all patients, i.e., those whose blood pressures have 
consistently been less than 110/70. In this group of patients, the in- 
cidence of excessive water is low, and very few develop toxemia. In 
the patients with higher levels of usual blood pressure, the measurement 
of extracellular water does make a partial separation of the “pre-toxic” 
patients, although a normal test is no guarantee against toxemia. As a 
single criterion for selecting “pre-toxic” patients, the trend of the blood 
pressure would seem nearly as reliable as the measurement of the avail- 
able water, but if both factors are considered together, a much more re- 
liable prognosis may be made. 

Apart from the time involved, the cost of a single measurement of 
available water is about 2.2 cents. One worker can do 20 to 25 patients 
a day, including everything from explaining the test to patients and ad- 
tninistering the thiocyanate through the collection of blood and urine, to 
the chemical analyses and arithmetic. 

Summary and Conclusions 

1. Measurements of thiocyanate-available water (roughly equivalent 
to extracellular Avater) were made in 1,388 women in tlic last ten weeks 
of pregnancy. Two or more determinations were made in 552 of these 
patients. 

2. The incidence of abnormally increased available water was 19.96 
per cent. 

3. The incidence of pre-eclampsia was 6 times as great in women witli 
excessive available water as in those with nomial water. This difference 
could have been augmented by more frequent measurements of wfiler. 

4. No correlation could be found between serum proteins and the in- 
cidence and degree of abnormality of excessive available water. How- 



CYCLIC VARIATIONS IN THE CERVIX OF THE GUINEA PIG 

Harry N. Jurow, M.D., Ann Arbor, Mich. 

CFrom. the Department of Ohetetries and Gynecology, University of Michigan Medical 

School ) 

C LOSELY coordinated cyclic changas in various structures of the 
female genital tract have been clearly demonstrated in the past. 
This has been .shown to be true in animals and in the human being. In 
the past decade, much has been added to our knowledge regarding 
changes brought about by hormonal influence on genital structui’es. 
Contributions dealing with the physiology of the cervix, however, are 
few in number. In this report are presented our findings regarding 
the cyclic changes in the guinea pig cervix, ■which possibly bear a I’elation 
to the human subject. 

In a. discussion of the estrus cycle in the mouse, AlleiP makes very 
little reference to the changes in the cervix. Hammond,- in 1927, and 
Cole,''* in 1930, described a definite series of changes in the cei’vix of the 
cow. Grant,^ and Cole and Miller'’’ have described structural changes 
in the cervix of the ewe. In 1932 IVestman,® studying the cer\dx of the 
monkey, observed relatively narrow cervical glands in the early part of 
the cycle, and after ovulation noted dilatation of the glands accompanied 
by a pronounced secretion from the tali epithelium. 

Stieve,'^ in 1927, believed that the cervical epithelium was never in a 
dormant state. He observed that the cervical glands became larger 
before menstruation and regressed following the flow. In a study em- 
bracing a group of normal patients, presented in a series of papers, 
Wollner®'^® found evidence of a definite cycle in the human cervix. The 
most characteristic changes occurred in the epithelial elements, namely 
their destruction at the onset of menstruation, followed by rapid re- 
generation, proliferation and finally secretorj'- activity after the interval 
period. He was able to correlate this with tlie cyclic changes of the 
endometrium. 

The first detailed study of cyclic changes in the guinea pig was made 
by Hartmann and Olbers^^ in 1931. In a series of 36 animals, they 
found pronounced variations during the estrus cycle. According to these 
authors, during the diestrus period, the cervical folds are covered ■\vith a 
single layer of columnar epithelium, the folds themselves consisting of 
a thick nonedeinatous stroma. The* nuclei of the epithelial cells are 
basally situated and are quite close together. At the beginning of 
proestrus the layers increase in number, the nuclei shift to the center 
of the cells, the folds increase in number, and the vessels become con- 
gested. In estrus the nuclei disappear, the epithelium separates and is 
cast olf. The stroma during estrus is less dense, the deeper epithelial 
layers undergoing autolysis with the formation of vacuoles. The whole 
layer eventually desquamates, following which the fold production begins 
to decrease. At the beginning of diestrus a simple cuboidal epithelium 
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17. An evaluation of the measurement of available water was made. 

a. In the present series, 59 per cent of “pre-toxie” patients were 
picked out by the test. This percentage could have been improved by 
more frequent measurements of the available water. 

b. The test was not specific, inasmuch as 80 per cent of the patients 
showing excessive available water did not develop pre-eclampsia. 

c. Patients with blood pressures consistently below 110/70 showed a 
low incidence of excessive available water, and seldom developed tox- 
emia. This fact indicated that the test was of little use in about one- 
fourth of aU patients. 

tVe wisli to acknowledge our gratitude to Drs. S. A. Cosgrove, E. G. Waters, and 
J. P. Norton for reading and criticizing the typescript. Miss Prances Orsato and 
Mr. Peter Marotta did most of the creatinine and serum protein determinations. 
Miss Sara Pellman did the Eh determinations under tiie direction of Dr. W. H. 
Somers. 
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Spoto, Pompeo: Labhardt's Subtotal Colpoperineocleisis, Ginecologia 6: 243, 1940. 

The author describes, with semischematic drawings, the operative treatment 
developed by Labhardt and used in the surgical correction of vaginal and vagino- 
uterine prolapse cases. A descriptive connotation for the surgical procedure is “sub- 
total colpoperineocleisis.” The operation is best suited for those elderly patients 
who have lost their sexual functions. 

The surgical procedure is easily carried out under local anesthesia and would 
2-Ppear, according to the author, superior to other and similar operative methods. 
The primary operative mortality in 171 cases, reported by Labhardt in 1934, was 
1-7 per cent, while in 308 cases, up to July, 1939, the mortality rate was .".9 per cent. 
The principal cause of death was pulmonary embolism. 

A cure of the prolapse condition was effected in 9.3.5 per cent of the ."lO-S cases. 
Sixteen patients had a recurrence of their prolapse, and of these, 8 were reopcratcd 
upon successfully. 

Spoto reviews and compares the operative methods and re.siills of other authors to 
those obtained from the Labhardt serie.s. 


Cr.AiK E. Por.POME 
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For designation of the various stages of estj’us and diestrus, in 
relation to the cj^clic changes in tlie vagina, we have adopted Sjovall’s 
classification, which of course is a modification of tlic classification set 
forth Stockard and Papanicolaou. Estrus is divided into three 
stages, namely, I, II, and III. Diestrus is called Stage IV, and pro- 
estrus is symbolized as V. Stage I, or eai’ly csti’us, is further subdivided 
into la, Ib, and Ic, according to Avell-defined histologic findings. The 
stages may be summarized as follows, according to hndings in the vaginal 
smear : 

la: Intact mucous colls willi intact micloi. No evidence of de- 
generation 

Ib: Vacuolated mucous colls with pyknotic or fragment od Jiuclei. 

Ic: Anuclear cells. 

II: Cornified nucleated cells. 

Ill: Flattened epillielial cells and Irucocytcx. 

IV: Leucocytes and occasional epithelial cells. 

V: Intact mucous cells and Icueocj’tos. 


Gross Changes 

During diestrus, very little secretion is present in the vagina and 
cervix. The entire genital tract is relatively atrophic. In proestrus 
and earl3^ estrus, there is an abundance of tenacious mucus in the vagina 
and lower cervix. This changes to a thinner consistency in late estrus 
and is associated tvith many small Avhitc clumps, made up of cells. The 
genital structures undergo gross hypertrophj^ associated with evident 
softening and congestion. 


Histologic Changes 

Rather profound and characteristic alterations are noticed in the 
cervix. During diestrus, Stage IV, the lower portion of the cervix is 
comprised of a relativelj’’ thin mucosa, composed of two laj’^ers, the deeper 
portion consisting of several la 3 ’^ers of squamous epithelium, sometimes 
designated as the basal la3mr. Covering the latter, is another layer 
made up of one or more rows of cuboidal or columnar mucus-containing 
cells, with dark-staining basal nuclei. The relativeh' few folds of epithe- 
lium present during this stage are short and blunt. Several leucocytes 
are usually noted in the epithelium and on the surface. The upper 
cervix discloses relative^^ simple glaTids, lined by'- low columnar or 
cuboidal cells containing a small amount of mucus, and compact dark- 
staining nuclei, which are usualb^ basally situated. A few scattered 
leucocytes are usually present. Practically no seci’etion is encountered 
during this stage. Usually man3'^ vacuolated areas are present in the 
epithelium. The vaginal mucosa presents a picture very similar to the 
lower portion of the cervix. The uterus during this stage consists of a 
rather atrophic layer of endometrium and a dense compact stroma, with 
scattered leucocytes. 

A very marked change occurs from about the fifteenth to the seven- 
teenth da3^ of the C3mle. During this proestrus stage (Stage V), con- 
spicuous evidence of proliferation is present. The basal epithelium of 
the lower cervix shows marked h3^perplasia with many mitotic figures 
present in the deepei- layers. Hyperplasia of the mucous la3mr occurs to 
a very marked extent while the cells fill up Avitli mucus and actively 
secrete the substance in the lumen. There are many areas present where 
it appears as if the basal epithelium has become trabeeulated, and here 
ohe gains the impressian that a transition of the epithelium is occurring, 
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i. present, covering plump and e^iSmt 

™uS:^a;1#.helrdetVr4nning dnr^^rg diestrus 

studies in the guinea pig and is present in the 

definite conclusion, that a clear-cut } P in^man beinf Sjovall 
cervLv. In studying the '^“f " 

found that, during the mens rua! 'j'«| ‘''^XmetS an increasing 
During the proliferative phase of the „ gonsider- 

proliferation of the cervical the contour of the 

able increase in the nuinher of papiUaiy ' „j|^^,,^’l)ecomes more and 

superficial epithelium and the A of oviila- 

more irregular. The proliferation reaches its P^; secretory 

tion and thereafter diminishes, finally pp,-, shortlv liefore during, 

phase. The proliferative phenomenon is not seen shoitlj lietore, an 

and after mcnstruatioiL ^ definite cycle, 

In Sjovali s series of o2 guinea pi^^- „^fAv^t^nus in the cervix, 
characterized by distinguishable lie variations in the 

winch were coordinate in «“st cases J ^ modification of the 

vaginal mucosa and endometniw. r v „ divided the estrus 
classification of Stoekard and g I in^ 

cycle into five phases, with a, • „. estnis marked prolifera- 

He concluded that shortly and » ^ increase in 

tion with ahuudunt fomat.on of Jf* i?c “aae to secretion of mu- 

the number of mueus-secretmg 'cj^ “ ^ion of this structure, pro- 

eus occurred in tlie cervix. In the love I , mucous layer, was 
liferation of an epithelial layer "^tu^ted beneath the 

noted. Cornification and <^®squamation mucous membrane 

of the estrus phase, leucocytes j ^ ^ype. with low epithelium, 

and soon this layer reverted to Smse In the upper portion 

Avhich was characteristic ot the dies i , ^ ^ ai^t\ no evidence of 

of the cervix, the changes were not as 
desquamation Avas noted. 

MateriaF 

Normally cycling animals p one to three 

selected virgin female guinea P^^^ ,^imals wer 
months after maturity had been stages of the 

for this study. Yaginal smears Ave ^ ^ni-mal saliue solution. The 

cycle by means of a “^emaAjdin and eosin. after being air 

vaginal smear was stained Avith hem ^ J particular ad- 

dried. Although the Shorr stain .^,,3 3 t,ges, the genital 

vantage m its use. Animals aacic J formalin, Bonin’s 

organs immediately removed and ^ ^^^tions or several trans- 

solution, or 100 per cent alcohol. 

verse sections were made of the ^ hematoxylin-eosni, 

blocked in paraffin, sectioned, aiid^ the 
Best’s carmine stain, or mucicarmine. 

»> Tipnartment of PatnoloK:>. 

-The aumor ^^•ishes to express 

University of Michig^ AsLciale I^rofc.ssor of latl.oiogj, 

'vork, and to thank X>r. R- C. AA^anstrom. 

Kind aid in their interpretation. 
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Proliferation continues in Stage Ib. Tlie mucous cells which continue 
to be east off from the vaginal mucosa, have undergone degenerative 
changes, such as vacuolization of tlie cytoplasm, and fragmentation of 
the nuclei. Cornification also shows some increase. In the lower cervix, 
the mucous cell layer has assumed rather marked proportions bj’- virtue 
of an increase in the number of layers, and by exaggeration of the tufts 
and folds. Many cells have become .separated and cast off into tlie lumen. 
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Fig. 3. — Low power view of upper cervix. Stage V (proestrus), showing simple glands. 


The basal layer remains hyperplastic although mitotic shapes are no 
longer in evidence. The glands in the upper cervix are now tre- 
mendously enlarged with multiple tufts and excreseenses. The cells are 
very tall and protuberant, with active secretion well marked. The 
growth is so great in many cases that the glandular lumina are fiUed by 
the volume of the cells. The endometrium is similar to that noted in 
Stage la. 

During Stage Ic, cornification reaches its peak in the vagina and 
cervix, with desquamation of the anuclear eornified cells. The lower 
cervix’ shows considerable increase in the prominence of the eornified 
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from squamous-like cells to mucous cells. In the cranial portion of the 
cervix, the glands gi’aduall^'- enlarge and evidence of beginning fold 
formation and tufting can be seen. The cells have changed from 
cuboidal to columnar and now contain basal nuclei and an increased 
amount of mucus. A small amount of this material can be noted within 
the glands themselves. 

An equally- intense change occurs in the vagina during Stage V. The 
squamous epithelium proliferates rapidly, showing mitotic figures in the 
deeper layers, and eornifieation in the upper layers. The covering laj^er 
of mucous cells undergoes marked hyperplasia and fold formation. The 
endometrium shows a corresponding hyperplasia and hypertrophy, al- 
though not as striking as in the cervix and vagina. 

During the earlier part of estrus, the process is a continuation ot tne 
marked proliferative changes noted in the proestrus phase. In Stage la, 
the lower cervix follows eloselj' the development of the vagina. Hjqier- 
nlasia of the basal layer continues here with mitotic figures readily 
found. The mucous la.yer rapidlj'^ proliferates covering the basal lajmr. 



Fig", 1, — Low power photograph of lower portion of cervix anti vagina timing Stage 

IV (diestrusL Note thin mucosa. 


In some areas there occurs a piling ux) of the mucous cells with beginning 
tuft formation. No evidence of desquamation is encountered, but active 
secretion makes its appearance. Leucocytes are conspicuously absent. 
In the upper cervix the glands have shown an increase in size and com- 
plexity, and active -secretion is present. The cells are quite tall, man.i 
are tremendouslv ballooned out, due to the rapid increase in the amount 
of intracellular 'mucus. The darkly stained round nuclei are sitmit ed 
close to the base of the ceU. Tufting has become more conspicuous 1 tie 
vaginal mucosa becomes thicker, a marked hyperplasia of tlie e]ntlieliuin 
occurs with mitotic figures still prevalent. Cornification in tlic npjiei 
layer, is much better developed than in proestrus. The mucous ceJJ 
layer is quite thick, with many desquamated mucous cells present in ttic 
lumen. These ceUs contain well-formed small dark intact nuclei and 
show no evidence of degeneration. A very characteia.stic difiercime lie- 
tween proestrus and Stage la is the disappearance of J" < .“j 

latter stage. The endometrium also shows alterations, the ciidoinctii. 1 
cells have become taller, and numerous mitotic 

PracticaUy no white blood cells are present. TIic stioina sbov.s juo- 
liferation and edema. 
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tain variable amounts of mucus. A rather striking change now occurs 
in the position of the nuclei of the mucous cells. Hitherto, they were 
flattened against the base of tlie cell, but now they show a distinct 
tendency to be centrally situated. IMany cells liad shoum this tendency 
in earlier phases, but tlie change is more pronounced during tliis stage. 



Pig. 6. — Lower cervix (low power) demonstrating dcsqviamation of mucous cells, 
Layer of corniflcation between the basal cell and mucous cell layers is quite evident. 



Pig. 7. — Complex glands with tuft formation, noted in upper .cervix during Stage Ic 

(low power). ■ 


Occasional formation of vacuolated spaces is encountered, but this is by 
no means characteristic. The vaginal mucosa is somewhat thinner, since 
the mucous cells and cornified layer have for the most part been cast off. 
The top layer of the epithelium consists of flattened or round cells, many 
of which have been cast off and are found in the lumen. The endo- 
metrium shows practically no change in cellular appearance, with the 
exception of leucocytic infiltration .beneath the epithelium and in the 
glands. 

Following ovulation. Stage III, or late estrus, is ushered in. The 
vaginal smear consists of flattened cornified cells plus leucocytes. The 
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layer. Here there is a casting off of the mucus and also the annclear 
cells, hnt no further hyperplasia is noted. The glands have very much 
the same appearance as in Stage Ib. No significant alteration has oc- 
curred in the endometrium, other than that already noted in Stages la 
and Ib. 

Stage II, according to Sjovall and others, is the interval immediately 
preceding ovulation. Examination of the smear reveals well-outlined 
round, polyhedral, or occasionally, some flattened cells with distinct hut 



Pig. 4. — Lower portion of cervix during Stage la. Note hyperplasia of basal layer 
and mucous cell layer (low power). 



Pig. 5. — Stage Ib showing lower portion of cervix with marked hyperpla.sia of 

epithelial layers (low power). 


pale intact nuclei. No leucocytes are present. In the lower cervix, dis- 
tinct desquamatorj’" changes occur, wliich are more impressive than in 
previous stages. Usually there is a separation between the mucous cell 
layer and the first or second layer of the basal cells, so th.at the des- 
quamated cells consist of mucous cells plus basal^ cells. Leiieoe.' te.s 
again are absent. In a few animals early degenerative changes ina\ lie 
noted in the epithelium, but this is not the rule. In the iipper cervix, 
the glands are still quite irregulai’, show considerable tufting, and eon- 
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The rather irregular glands of the upper cervix show active ' secretion, 
although diminished in amount in comparison to that noted in the pre- 
vious stages. The nuclei for the most part arc still centrally located. 
Degenerative changes and leucocytes, although present, are not nearly 
as great as in the lower cervix. However, the vacuolated areas are quite 
impressive. The vaginal mucosa is much attenuated and only a few 
layers of epithelium still persist. The upper layer consists of flattened 
cells, and throughout the tissue many white blood cells have made their 
appearance, with the greatest concentration toward the lumen surface. 
The endometrium shows a further increase in tlie number of leuco- 
cytes. Degenerative changes are quite conspicuous as evidenced by 
loss of cell detail and nuclear degeneration. A few cases showed areas 
of hemorrhage, although this was by no means the rule. From this 
phase thei’e is a fairly rapid degeneration and Ibe full picture of Stage 
IV is then encountered. 



Fig. 10. — Marked degeneration in the lower cervix in Stage III (late estrus). Note 
the vacuoles containing the degenerated epithelial cells (high power.) 


Comment 

While the cyclic changes just described represent the characteristic 
picture, as in all biologic phenomena, variations from the “normal” 
were encountered. In this series, the length of the cycle varied from 
fifteen to eighteen daj^s. The duration of estrus as determined by the 
opening and closing of the vagina, varied from two to four days. Stages 
I, II, and III did not bear a direct relation to the corresponding three 
days of the average estrus phase. By examining Table I, it is noted 
that most of the animals, presenting Stage III, were found in this phase 
on the second day of estims. Seven guinea pigs showed the lack of com- 
plete correspondence of the stages in the various parts of the genital 
tract. Two more shoived variation of the endometrium only, thus mak- 
ing a total of nine in this series which did not show characteristic co- 
ordinated alterations. 

Considerable variation in the number and distribution of leucocytes 
in late estrus was noted. Some of this was undoubtedly due to the 
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characteristic changes noted in this phase are degeneration and leu- 
cocytic infiltration. The basal epithelium of the cervix is thinner than 
in previous stages of estrus. Many vacuolated areas are present in botli 
the basal and mucous cell layers. Throughout the basal layer, many of 
the cells undergo a peculiar degenerative change. The cells become 
quite large, in fact manj^ appear like giant cells. The cytoplasm clianges 



pis. S. — Low power photograph of lower cervix during Stage II (midestrus) illu.striit- 

ing desquamation of basal cells. 



Pig. 9. — High power 


itograph showing centrally situated nuclei 
in the uDPer cervix, during Stage II. 


of the mucous cells 


its staining properties, taking on a pinkish or oraii^m color 
nuclei become fragmented. Soon an area about thc“-‘’C ce s ) • 

vacuolated, and often the degenerated cells coinplelely disaiipcar, JeaY 
ing spaces. S.i 6 vall has not menlioncd Ibis T ofer 

which ive noted as a very constant and on 'i 

due to the great number of these vacuoles, the b' ‘ 

“punehed-out” appearance. In some ^ , j,i 

to be at its peak, actual necrosis is .seen. The let ' ■ • ■ 

number and are scattered throughout the basal .11 
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evidence of proliferation in early diestrus, this being pai’tieiilarly true 
in the endometrium. In this series, the number of animals encountered 
in each stage is shown in Table II. 


Tabi.k II 


STAGES 

NO. OF AN'IStALS 

la 

8 

Ib 

2 

Ic 

2 

II 

6 

III 

12 

IV 

10 

V 

4 

Inconclusive 

9 

Total 

53 


Our sections stained for glycogen were a keen disappointment. We 
expected to find a cyclic variation in respect to the glycogen content 
of the epithelial cells, but very little of this material could be demon- 
strated. 

Although the most characteristic changes during the cycle were found 
in the cervical mucosa, there ivas a notable cyclic alteration in the 
stroma and blood vessels. During diestrus, the stroma is quite dense, 
with no evidence of congestion. There is an increase in both stroma 
cells and in the degree of vascularity in proestrus. This congestion 
and stromatous increase reaches its peak during early estrus with mod- 
erate edema also conspicuous at this time. These changes begin to 
show a definite decrease beginning with late estrus. 

Sjovall did not detail the time of migration of the nuclei to a central 
location in the mucous cells, although we found this to occur with a 
high degree of consistency, namely during Stages Ic and II. This cen- 
tral location of the nuclei continues in Stage III, and often persists 
into early diestrus. 

During Stage III, Sjovall stated that many leucocytes appeared in 
the epithelium of the cervix, as large round bodies. Leucocytes in- 
variably do make their appearance during this phase, but we believe that 
the large round bodies, described by Sjovall as leucocytes, are actually 
degenerated epithelial cells. Some of the animals shoAved localized 
areas of simple necrosis, a further evidence of profound degenerative 
changes. 

Summary 

In our series, we have satisfied ourselves that in the guinea pig, a 
definite recognizable cyclic change occurs in the cervix, during the 
estrus cycle. These alterations follow very closely the variations pres- 
ent in the other parts of the genital tract, especially in the vagina. 
Emphasis must be placed on the fact, that the most characteristic find- 
ings are present in the loAver cervix, although they are by no means 
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period in Stage III wlien the animal was sacrificed. For instance, in 
the early part of this stage, relatively few white blood cells are present, 
while later in the same phase more leucocytes are evident in the tissues. 
Occasionally, a few leucocytes persist in Stage la. Two animals showed 


Table I 




DAY KILLED 

Second day estrus 
9 

First daj' estrus 
Second day estrus 
First day estrus 
First day after estrus 
First daj' after estrus 
Second daj’ estrus 
Second day estrns 
Second daj’ diestrus 
First da}' estrus 
Third day diestrus 
? 

Eighth day diestrus 
Second day estrus 
10th day diestrus 
Seventeenth day (proestrus) 
First day estrus 
Fifteenth day (proestru.';) 
Second day estrus 
Fifteenth day (proestrus) 
Second day estrus 
First day estrus 
Fifteenth day (proestrus) 
Fifteenth day (proestrus) 
First day estrus 
Second day estrus 
Second day estrus 
Second day estrus 
Sixteenth day (proestrus) 
First day estrus 
Second day estrus 
First day estrus 
First day estrus 
First day estrus 
Tliird day estrus 
Second day estrus 
First day estrus 
Second day estrus 
Tliird day estrus 
First day estrus 
Second day estrus 
First day estrus 
First day estrus 
Second day estrus 
Eleventh day diestrus 
Second day estrus 
First day estrus 
Second day estrus 
Second day estrus 
Eleventh day diestrus 
First day diestrus 
Second day estrus 


vaginal 

SMEAR 

(STAGE) 

III 

III 

Ic 

Ib 

Closed 

Closed 

III 

III 
Closed 

II 

IV 

Closed 

Closed 

III 
Closed 

V 
la 

V 
Ic 

V 
III 
Ib 

V 

V 
la 
II 
II 

II 

V 
la 

III 
la 
la 

II 

III 
III 

V 
Ic 
III 
la 
III 
Ib 
la 
III 
Closed 

in 

la 

n 

n 

rv 

II 


VAGINA 

(stage) 


CERVIX 

(stage) 


UTERUS 

(stage) 
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In a series of 53 animals, 44 showed changes in the cervix which 
were coordinate witli the normal rhjdhmie alterations found elsewhere 
in the genital tract. 

The author wishes to express his tiiauks for aid received through a grant to the 
Department of Obstetrics and Gynecology from the National Committee on Maternal 
Health, Inc. 
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CEREBRAL COMPLICATIONS OCCURRING IN THE 
TOXEMIAS OP PREGNANCY- 

John Parks, M.D., and Jed W. Pearson, Jr., M.D., 
Washington, D. C. 

(From the Department of Obstetrics and Gynecology, GaUinger Municipal Hospital) 

T he pui-pose of this presentation is to emphasize and illustrate some 
of the serious cerebral complications associated with the toxemias of 
pregnancy. During a four-year period of studj^ from July 1, 1938, to 
July 1, 1942, there were 9,693 admissions to the obstetric service; 8,457 
patients were delivered, and 1,009 mothers showed clinical evidence of 
late toxemia of pregnancy. In the group with toxemia, 41 patients had 
typical eclamptic convulsions ; 6 patients developed critical cerebral com- 
plications, and there were 7 maternal deaths. 

A clinical classification and the maternal mortality rate for the 
different types of toxemia are given in Table I. In this study, the 
admission ratio was approximately five colored to one white patient. The 
common occurrence of hypertensive disease in Negro women probably 
accounted, in part, for the high percentage of patients with chronic 
cardiovascular-renal disease complicated by pregnancy. The one death 
in the group with chronic vascular nephritis was due to cerebral aiderio- 
selerosis with multiple minute hemorrhages. Acute nephrosis following 
abruptio placentae and a blood transfusion reaction accounted for one 

*Eead at a meeting- of the W'^ashington Gynecological Society, October 24. 1942. 
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absent in the upper part. In spite of the fact that the ovaries were ex- 
amined grossly and microscopically, no attempt was made to correlate 
ovulation and corpus luteum formation with variations in the cer^dx, 
because of the technical handicaps incidental to maldng serial sections 
of the ovaries. We found gross inspection of the ovaries inadequate for 
proper correlation. We feel that the cyclic changes are probably de- 
pendent on the hormonal cycle. Sjbvall has shov/n this to be true in 
part, although he believed that all the variations could be explained on 
the basis of estrin alone. 

We may summarize the findings in the eeindx during the various 
stages as follows : 

Estrus 

Stage la . — Lower cervix: HjqDerplasia of the basal epithelium and 
the mucous cell layer. Absence of white blood cells. 

Upper cervix: Proliferation of the glandular epithelium and an in- 
crease in the complexity of the glands. Absence of leucocytes. 

Stage Ib . — ^Lower cervix : Hyperplasia of both layers, with beginning- 
desquamation of the mucous cells. 

Upper cervix : Increase in the size of the glands, and further tufting 
of the glandular epithelium, 

_ Stage Ic . — ^Lower cervix : Definite cornification. Further desquama- 
tion of mucous and anuelear cells. 

Upper cervix : Similar to Stage Ib. 

Stage II . — Lower cervix: Distinct desquamation of mucous cells and 
nucleated basal cells. 

Upper cervix: Shifting of the nuclei of the epithelial cells toward 
the center of the cell. 

Stage III . — Lower cervix: Leucocytic infiltration into the mucosa and 
lumen. Definite degenerative changes. 

Upper cervix: Degenerative changes. Conspicuous central location 
of nuclei of glandular epithelial cells. White blood cell infiltration. 

Diestrus 

Stage IV . — ^Lower cervix: Persistent leucocytosis. Further degen- 
erative changes. Atrophy of basal and mucous cells to the resting lyjie 
(low columnar or cuboidal cells). 

Upper cervix: Similar changes as noted in lower cervix. The glands 
are smallei*, and the vacuoles are quite prominent in many cases. 


Pkoestrus 

Stage V . — Lower cervix: Evidence of proliferation of basal and 
mucous cells. Leucocytosis diminishes. IMany mitotic figures are pres- 
ent in the basal epithelium. 

Upper cervix: The glands become larger and slightly more irregular. 
Epithelial cells increase in size. 

Conclusions 

Evidence has been presented to show that a definite cycle with charac- 
teristic changes is present in the guinea pig cervix. 
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Washington of many women of childbearing age wlio are undergoing 
economic and social readjustments and who possibly are not obtaining 
sufficient prenatal care. 

Vascular Changes in the Toxemias of Pregnancy- 

Knowledge of the cerebrovascular changes in the toxemias of preg- 
nancy may lead to earlier recognition and the prevention of critical 
intracranial complications. These changes may be classified as follows : 
(1) arteriospasm, (2) cerebral edema, (3) thrombosis of cerebral vesseLs, 
(4) intracerebral hemorrhage due to rupture of cerebral vessels or to 
rupture of vessels of the choroid plexus, and (5) extraeerebral (sub- 
arachnoid) hemorrhage. 

The cause of arteriospasm in the toxemias of pregnancj’’ is not known. 
Clinical manifestations of arteriospasm depend upon the cerebral vessels 
involved, the duration of the spasm, and the degree of tissue anoxia 
produced. The sequelae of arteriospasm are seldom permanent. If 
death occurs, it is difficult to demonstrate the cerebral pathologj’’. ■ 

The same factors which cause edema elsewhere in the body of patients 
with toxemia of pregnancy give rise to cerebral edema. Edema of the 
brain, may lead to convulsions, coma, paralysis, and in some instances to 
death. The outstanding post-mortem finding in cerebral edema is the 
“wet brain” of serous apoplexy. 

Clinically, thrombosis of a cerebral vessel may be difficult to distin- 
guish from an intracerebral hemorrhage whieh has not extended beyond 
the brain tissue. In both instances the spinal fluid will be clear. Throm- 
bosis is more likely to occur in the patient who has chronic vascular 
disease of hypertensive or S3"philitie origin. 

Intracranial hemorrhage is a relatively frequent and extremely 
significant complication of eclampsia. Factors Avhich may lead to rup- 
ture of cerebral vessels in the toxemias of pregnancy are: (1) Changes 
in arteriocapillary walls due to spasm, edema, and ischemia; (2) in- 
creased vascular tension associated Avith eclamptic convulsions; (3) the 
chronic vascular changes of persistent hypertension and of sj^philis ; and 
(4) congenital aneurysm. Grossly bloody spinal fluid is diagnostic 
of a hemorrhage which has either originated in the meninges or has ex- 
tended from the brain into the ventricles or subarachnoid space. If the 
cerebral hemorrhage is sudden and extenshm, all motor pathAvays may 
be blocked, preventing convulsions. 

Literature 

In the literature, cerebral complications of the toxemias of pregnancy 
have been described under various headings. 

Eclampsia With Convulsions and Cerebral Hemorrhage. — In 1881, 
Schauta found cerebral hemorrhage in 10 out of 90 eclamptic patients 
at autopsy. Prutz, in 1892, stated that 3 out of 22 brains examined 
shoAA^ed cerebral hemorrhage. Schmorl, in examining 73 eases of fatal 
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death. Of the four patients who died with eclampsia, two had typical 
convulsions, and all four showed gross evidence of cerebral hemorrhage. 

Table 1. Clinical Classification and Maternal Mortality Rate in 1,009 
Patients With Toxemia of Pregnancy 


NUMBER IN- 
OF CIDENCE 

patients per cent 

1(50 15.86 

1.11 12.98 

8:; 8.23 

5 0.50 

1 0.10 

413 40.93 

175 17.34 

41 4.06 

1,009 100.00 

^Eclampsia with and without convulsions. 

PER C£HT 

wriH 
toxemia 


I5V« 


10 % 


5% 


Pig. 1. — Incidence of toxemia occurring- in the 9,093 patients hospitalized between 

July 1, 1938, and July 1, 1942. 

In the two remaining eases, the cause of deatli was uncertain. One 
patient with severe hypertensive cardiovascular disease, uncontrolled 
diabetes, and premature labor died a few hours after admission of wliat 
was thought to be acute heart failure. The other patient went into labor 
^^dth a severe preeclamptie toxemia. She died .suddenly. Tlie clinical 
impression was pulmonaiy embolism. Neither lumbar puncture nor post- 
mortem examinations were performed on these two patients. The 
presence or absence of cerebral hemorrhage as a factor in tlieir sudden 
death was not detei’mined. 

During the past four years, the incidence of to.xemia at Gallinger 
municipal Hospital has increased from 6.52 per cent in 193S to 13.43 per 
cent in 1942 (Fig. 11. The increasing incidence of toxemia in our grouji 
of patients may Im partially explained by the recent migration to 
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TYPE or TOXE^^tlA 

Hypertensive cardiovascular disease, mild 
Hj^ertensive cardiovascular disease, severe 
Chronic vascular nephritis 
Chronic glomerulonephritis 
Acute nephritis or acute nephrosis 
Pre-eclampsia, mild 
Pre-eclampsia, severe 

Eclampsia* 

Total 
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The hospital course of this markedly edematous, moderately obese 
patient is outlined in Fig. 2. Because of fetal heart sounds and fetal 
activity, an immediate post-mortem ee.sarean section was performed. 

Spinal fluid Avas grossly bloody in all specimens. Blood urea nitrogen 
was 20, uric acid 5.7, and sodium chloride 462 mg. per cent. Coffee- 
colored catheterized urine shoAved siieeific gravity 1.014, 4-plus albumin, 
AAdiite and red blood cells, and manj'- granular casts. The coroner released 
the body Avithout neeropsjL 



Fig. 2. — (Case 1.) Eclampsia with convulsions and cerebral hemorrhage. 

Case 2. — E. K., colored, gravida vi, 22 years of age, Avas admitted on 
Jan. 20, 1941, complaining of severe headache and amblyopia. At her 
only prenatal clinic visit, on Oct. 23, 1940, no symptoms or signs of tox- 
emia Avere noted. About tAventy-four hours after the repoi’t of a death 
in the family, the patient had tAvo convulsions. Shortly after admission 
to the hospital, she had a third conAudsion. Hourly blood pressure read- 
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eclampsia, found small pinliead-sized hemorrhages, or areas of necrosis 
in 58, and ^’oss hemorrhage in only 1. Dieckmann states that Jaffe 
found 5 patients with massive cerebral hemorrhage in 8 autopsies and 
edema of the brain in the remaining 3. Rheindorf reported cerebral 
hemorrhage in 10 per cent of deaths due to eclampsia. Kosmak, in 
his monograph on toxemias, states that some degree of cerebral hemor- 
rhage is found at autopsy in most eclamptic deatlis. 

Additional reports of cerebral hemorrhage in eclampsia have been 
recorded by the following authors: 7 cases bj’" Meyer-Wirz, 5 by Bouife 
de St. Blaise, 3 by Levant and Fortes, 2 by Rheindorf, and 1 eacli by 
AVelch, Carver and Fairbairn, Maygrier and Chevane, Binder, Rhemann, 
and Liebers. 

In 1887, Klebs reported gross hemorrhage of the brain occurring in a 
patient with acute jmllow atrophy of the liver. In 1897, Pfannenstiel 
described an eelamiitic death due to a ruptured cerebral varix. 

Cerebral Hemorrhage in Eclampsia Without Convulsions . — In 1907, 
Slemons reported 9 eases (2 of his own) of eclampsia without conmil- 
sions terminating in cerebral apoplexy. In 1911, Schmid reviewed the 
literature and brought the total of reported eases to 24. In 1927, 
Caffier reviewed 38 eases. King reported a case of eclampsia without 
convulsions comiilicated by cerebral hemorrhage and analyzed 30 of the 
44 eases previously reported. In 10 of the 30 cases, the diagnosis was 
missed until autopsy. Of 23 brains examined, 2 were normal, 2 were 
ischemic, 10 showed punctate hemorrhages, and 9 showed massive hemor- 
rhage. In 1941, Abbott reported a patient with toxemia of pregnancy 
in which cerebral hemorrhage was diagnosed. The intracranial clot was 
removed on the second post-partum day. Except for a residual homony- 
mous hemianopsia, the patient made a remarkable recoveiy. 

Paralysis in the Toxemias of Pregnuncy . — In 1904, v. Hoesslin made 
an extensive survey of all types of paralysis occurring in ])regnant 
women. In his article he reviewed 32 cases of paralysis associated with 
the toxemias of pregnancy. Schwanen, in 1934, reviewed 47 cases 
which included those previously reported by v. Hoesslin, 12 additional 
cases from the literature, and 3 of Jiis own. A search of the available 
literature revealed reports of additional cases of Bouffe de St. Blaise, 
Mondy, Cronson, Barrett and Harger, Liebich, Henriet., Dieckmann, 
Hajkis, and McMann which were not included in Schwanen ’s article. 
McMann’s report described an eclamptic patient avIio developed a mono- 
plegia which lasted only five days and was attributed to arteriospasm. 
With the addition of a case to be presented below, 57 reports of iiaralj-sis 
in the toxemias of pregnancy are available for anal.ysis. Forty-six 
patients had hemiplegia and 11 had monoplegia. There were 27 patients 
■\\ith and 30 without convulsions. In the entire group there ivere 20 
deaths, giving a mortality rate of 35 per cent. 

Eclampsia With Convulsions and Cerebral Hemorrhage 

Case 1. — L. T., colored, unregistered, gravida vii, aged 30 years, 
approximately thirty weeks pregnant, was admitted Aug. 5. 1941, in 
wGep coma. Her first j^i’egnaiicy terminated as an .abortion. She sul*se- 
quently gave birth to five Imng infants, eacli ])regnancy being com- 
plicated by hypertension and albuminuria, h^or five weeks ])rior to 
admission, headache and edema of the extremities had l)cen ])rc.sent. 
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sisted of one visit to a clinic on June 28, .1940, wliere it was recorded 
that she had had scarlet fever in childhood, blood pressure 180/110, and 
1-plus albuminuria. Additional history of swollen ankles, scotomas, 
headache, and vertigo of one month’s duration was obtained at the time 
of delivery. 

The patient’s terminal clinical course is charted from home delivery 
and hospital records in Fig. 3. Attention is called to the use of pituitrin 
in this hypertensive patient. Death occurred two and one-half hours 
after admission to the hospital. 



Pig. 4 , — (Case 4.) Eclampsia with atypical convulsions and cerebral hemorrliage. 

Spinal fluid was grossly bloody. Blood urea nitrogen was 20, choles- 
terol 200, and sodium chloride 511 mg. per cent. Urine showed 2-plus 
albumin, many red and white blood cells, and no casts. At post mortem, 
the enlarged liver showed diffuse subcapsular hemorrhage as well as 
gross and microscopic evidence of extensive periportal hemorrhage and 
necrosis. Hepatic hemorrhage was more pronounced in the right than 
in the left lobe. The kidneys showed edema and desquamation of the 
tubular epithelium. The giomei’uli were normal. Unfortunately tlie 
brain was not examined. 
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ings showed the systolic blood pressure ranging between 130 and 180 and 
the diastolic pressure varying from 90 to 130 nun. Hg. Thirty hours 
after admission she delivered, spontaneously, a living infant weighing 5 
pounds 13 ounces (2,637 Gm.). Following delivery, the pulse became 
slow and irregular. The blood pressure was maintained at a level of 
about 140/100. Ninety minutes after delivery, the patient Ireeame 
comatose; blood pressure dropped to imperceptibility, and the pulse be- 
came rapid and irregular. Pulmonary edema and gasping respirations 
developed. Tire eyes deviated to tlic left. The pupils became dilated, 
the right being larger than the left. 



Diagnostic lumbar puncture was productive of gmsslv bloodv spinal 
fluid in all specimens. Patient died three hours after dcliverv Urine 
sliowed 3-plus allnimin and occa-sional casts. Permission for po.st-mortem 
examination was refused. 


Cerebral Hemorrhage in Eclampsia Without Convulsions 

Cask 3.— C. 11., colored, gravida v, aged 27 years, was admitted from 
the home delivery service on July 3. 1940, in coma. Prenatal care eon- 
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The meninges and formalin fixed sections of the brain failed to show 
gross softening or hemorrhage. All microscopic sections showed medial 
and intimal hyperplasia of the arterioles and preeapillaides. Congestion 
and small perivascular hemorrhages Avere present in the cerebellum and 
in the medulla beneath the floor of the fourth ventricle (Fig. 5). Deatli 
was attributed to advanced cerebral arteriosclerosis and multiple minute 
liemorrhages of the brain. 



Fig. 5. — (Case 5.) Photomicrograph showing rupture of an arteriole in the medulla 

(high power). 



Fig-, 6. — (Case 6.) Eclampsia with convulsions and right hemiplegia. 
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Eclampsia With Atypical Convulsions and Cerebral Hemorrhage 

Case 4.— M. D., colored, unregistered, primipara, aged 25 years, in 
the twenty-sixth week of pregnancy, w^as admitted on Feb. 13, 1940, in 
active labor. Ankle edema had been present for one month. Headache 
and vomiting occurred on the day of admission. Her mother died in 
childbirth at 32 years of age. One brother died of cerebral hemorrhage. 

The patient’s clinical course is recorded in Fig. 4. In addition, oph- 
thalmic examination showed perivascular edema of the left retina and 
old and recent hemorrhage into the right retina. The stillborn infant 
weighed 4 pounds 14 onnees (2,211 6m.). The bloody spinal fluid was 
under a pressure of 47 mm. Hg. 

Blood urea nitrogen was 29, cholesterol 166, icterus index^ 50, and 
sodium chloride 528 mg. per cent. Urine showed specific gravity 1.035, 
4-plus albumin, hyaline and granular easts. 

Important post-mortem findings were limited to the brain, liver, and 
kidneys. Upon removal of the dura, a flat mass of clotted blood cov- 
ered both frontal and parietal areas. The right lateral ventricle was 
filled with a large, firm blood clot. Except for small blood clots in the 
arachnoid, the basilar portion of the brain appeared normal. Micro- 
scopic sections showed frank subarachnoid hemorrliage associated with 
petechial hemorrhage in the subjacent brain tissue. The liver showed 
many small areas of periportal focal necrosis. The kidneys showed 
cloudy swelling of the tubules and vascular congestion. 

Pregnancy Complicated by Arteriosclerosis and Multiple 
Minute Cerebral Hemorrhages 

Case 5. — M., colored, gravida vi, pai'a iii, aged 40 years, was ad- 
mitted on Feb. 2, 1942, because of headache and hyperl onsion complicat- 
ing a pregnancy of twenty-six weeks’ duration. Hypertension had been 
present with pregnancies in 1928, 1930, and after removal of a ruptured 
tubal pregnancy in 1941. 

Important physical findings were: generalized edema, cardiac en- 
largement, and typical hyperlen.sive changes in the ojitic fundi. Bi- 
daily blood pressure recordings ranged from 185/110 to 260/145. 

On March 8, 1942, pregnancy was further complicated by partial 
premature separation of the placenta and a transverse presentation of 
the fetus. A living infant weighing 3 pounds 15t/> ounces (1,800 Gm.) 
was delivered by classical cesarean section and local anestliesia. The 
first six post-partnm days were nneomplicaled. The blood pre.s.siire re- 
mained about 180/100. On the seventh day her tem]ierature went to 
101° P. ; she complained of feeling faint, went into a short, generalized 
convulsion, and died suddenly. 

Cerebrospinal fluid was clear. Blood urea nitrogen varied from S.3 
(o 14, cholesterol 200, serum albumin 4.07, and-serum globulin 2.57 mg. 
per cent. Urine showed a fixed specific gravity at 1.017, 2- to 4-pIus 
albumin, hyaline, and granular easts. 

At autopsy, significant findings were limited to the heart, kidnevs, 
and brain. The heart weighed 525 Gm. and showed hypcrtrophv of 
both ventricles. No thrombi were found in any portion of the heart or 
pulmonary ve.sscls. Coronaries were open in all of their main branches. 
Kidneys weighed 125 Gm. each, showed gross .scari-iiig of the cortical 
surfaces, and microscopic evidence o£ advanced arteriosclerosis. The 
liver showed no gross or microscopic evidence of hemorrhage. 
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Hypertensive cardiovascular renal disease, not peculiar to pregnancy, 
accounted for 37 per cent of the patients classified in this study. Co- 
incidentally, this same group of patients contributed 37 per cent of the 
total maternal mortality in the toxemias of pregnancy. In addition, 
chronic hypertensive vascular disease preceded the development of tox- 
emia and cerebral hemorrhage in three out of the four fatal cases of 
eclampsia reported above. Prom these data it is apparent that patients 
with hypertensive vascular renal disease are poor candidates for re- 
peated pregnancies. 

In the management of toxemias of pregnancy at Gallinger IMunicipal 
Hospital, a preliminary impression is made regarding the type of tox- 
emia which the patient presents. Treatment is directed at the pre- 
dominating factors in the toxemia. In pregnancy with hypertensive 
vascular disease, vasodilators and sedation are given. Care is taken 
not to overload the vascular system Avith hypertonic intravenous medica- 
tion. In all toxemias there seems to be a definite contraindication to the 
use of pituitrin due to its vasopressor and antidiuretie effects. The sec- 
ond stage of labor is shortened by reasonable operative means, remem- 
bering that patients with toxemia withstand trauma very poorly. "Wlien 
possible, local is substituted for inhalation anesthesia. 

In severe toxemias of pregnancy, attention should be focused on the 
manifestations refieeted in the most vascular and vital of the body 
tissues, namely, the brain, liver, and Iddneys. Cerebrovascular changes 
of arteriospasm and edema give rise to lieadaches, visual and auditorj^ 
disturbances, convulsions, and paralysis. If these are recognized early 
and treated properly, intracranial hemorrhage may be prevented. Be- 
cause of deeii sedation, failure to perform a thorough neurological 
examination, transitory character of some paralyses, or in a fe^v in- 
stances Avhere massh’^e intracerebral hemorrhage blocks all motor path- 
ways, the physician may fail to recognize and localize impoi’tant inti’a- 
cranial lesions. Thrombosis and rupture of cerebral A’^essels are evi- 
dence of late and serious changes in the toxemias of pregnancy. Al- 
though the prognosis is poor, early recognition and intelligent neuro- 
logical treatment offer the pregnant patient Avith cerebral hemorrhage 
her only chance for recoA^ery. 
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Eclampsia With Convulsions and Hemiplegia 

Case 6. — ^L. G., white, primipara, aged 16 years, was admitted on 
Get 27, 1938, at term and in active labor. She liad made one visit to a 
prenatal clinic on Sept. 12, 1938, Avhere her blood pressure was recorded 
at 120/70. She had had scarlet fever at five years of age. 

On admission the blood pressure was 200/140. Edema was general- 
ized. Ophthalmoscopic examination revealed engorged veins, narroAV, 
spastic arteries, and marked edema of the left disc and binning of the 
right disc. 

During the second stage of labor, the patient became extremely rest- 
less. With the aid of outlet forceps and ether anesthesia, she was de- 
livered of a living infant weighing 6 pounds 5 ounces (2,863 Gm.). 
Her first eclamptic convulsion occurred at delivery. She had three 
additional convulsions at aptiroximatcly one, two, and seven hours post 
partum. For forty-eight hours she remained semicomatose with a sloiv, 
irregular pulse, stertorous breathing, and a blood pressure which varied 
from 126/88 to 160/120. Sixty hours post partum the patient began 
to respond to questions, but was unable to speak. Her oropharynx was 
hyposensitive ; tongue protruded to the right, and a flaccid paralysis of 
the right side of the body was present (Pig. 6). Spinal fluid was clear 
with no increase in pressure. When discharged from the hospital on the 
seventeenth post-partum day, she was able to walk alone. She had a 
right foot drop, a residual facial palsy, and some .slurring of speech. 

Blood urea nitrogen was 18, sodium chloride 576, serum albumin 2.38, 
serum globulin 2.19, calcium 13.3, and phosphorus 10 mg. per cent. 
Urine showed a specific gvavity of 1.019, 4-plus albumin (Esbach 13 Gm. 
per liter), hyaline and granular easts. 

The consulting neurologists were of the opinion that eclampsia had 
been complicated by either thrombosis of, or hemorrhage from, the left 
middle eerel)ral artery in the Sylvian fissure. 

We have been informed that this patient gave birth to a full- 
term infant on Dec. 29, 1939, at which time her blood pressure was 
normal and her only residual evidence of paralysis was a slight right 
foot drop. 

Six patients representing the various types of serious intracranial 
complications occurring in the toxemias of pregnancy have been pre- 
sented. In all six patients the spinal fluid and blood Kahn reactions 
were negative. Gross cerebral hemoii-hage was present in four pa- 
tients who died of eclampsia. One patient with chronic vascular 
nephritis died of multiple minute hemorrhages secondary to cerebral 
arteriosclerosis. One patient with eclampsia conqflicated by hemiplegia 
recovered. 

Discussion 

During the past four years, there has been an alaiming increase in 
the toxemias occurring in pregnant ]iui.icnts admitted to Gallinger 
Municipal Hospital. All of the reasons for this recent rise in toxemia 
are not known. It is of immediate concern that 12 out of 41 patients 
with ;3clampsia had not even registered at a prenatal clinic. Only one 
(Case 5) of the six patients with toxemia and cerebral complications 
had received adequate prenatal care. 
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others with which the observations made in the present study do not 
agree. 


Description of Senile Changes of the Fallopian Tubes 

In many women nearing the menopause and in all after tliis time 
there develop certain changes in the Fallopian tubes. First of all, the 
connective tissue shows an increase in fibrillar elements, becomes rela- 
tively less ceUular, and tali;es more and more the eosin stain. As a con- 
sequence of this connective tissue hypertrophy, the folds become broader 
and plumper and tend to lose their convolutions. The cyclically cliang- 
ing epithelium shows little or no alteration at this time. As sclerosis 
advances, the tube folds are largety obliterated until finally three to ten 
years after the menopause they appear as broad, fingerlike, stumpy ele- 
vations vdth onlj'- a few secondaiy folds. According to Tietze the elastic 



Figs. 1, 2, and 3 are of the same magnification, and are all from the same portion 
of the outer third of the tube. 

Fig. 1. — Normal Fallopian tube. 


fibers entirely disappear except for a few to he found in the tube wall. 
With these more advanced changes in the connective tissue the epi- 
thelium has a loss of ciliated cells and a relative increase of nonciliated 
or secretory cells. Meanwliile, here and there in widening areas or 
patches there is a progressive diminution in height of the cells, result- 
ing in an irregular level. Finally, six to ten years after the menopause 
the cells have become cuboidal, or almost flat in places, and without 
cilia so that there is eventually a resemblance to prepubertal epithelium. 

Tietze pointed out that the effect of the connective tissue changes is 
more striking toward the distal end of the tube where folds are normally 
more numerous, slender, and long. This obseiwation was confirmed by 
the examination of sections from various parts of a number of tubes. 
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SCLEROSIS AND RELATED SENILE CHANGES OF THE 
FALLOPIAN TUBES 

R. S. SiDDALL, M.B., Detroit, JIich. 

(From Harper Hospital and the Hivision of Obstetrics and Gynecology, Wayne 

University) 

I T WAS noted in the pathology laboratory of Harper Hospital that a 
large proportion of the cases with leioinyofiliromas of the uterus also 
showed the sclerotic and other changes in the Fallopian tubes of middle 
and advanced age. Investigation of this relationship brought out sev- 
eral important points of interest. 

The tube alterations accompanying the sexual climacteric, and there- 
fore presumably due to ovarian deficiency, have received little attention 
in gynecologic literature. This is particularly trae of this country. In 
fact, a rather thorough search of the recent literature failed to reveal 
in the English language any complete description of the clianges. A 
partial exception to this statement is the article by Novak and Everett,’' 
in which the epithelial changes are described, but the striking and 
earlier alterations of the apparently more sensitive connective tissue are 
largely passed over. Textbooks on gjmecology, and even those dealing 
specifically with patholog>', make very brief or no mention at all of the 
subject. In the foreign literature, however, there are a few good de- 
scriptions to be found. Of these, perhaps the most accurate is in the 
article by Tietze.” Consequently, the following brief de-scilplion follow.s 
this paper closely, except for a few points not mentioned by Tietze, or 
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definite sclerosis. It is also noteworthy that occasionally there was some 
difference in degree of sclerosis for the two tubes from the same patient, 
but in no instance was it entirely lacking in a tube when definitely pres- 
ent on the other side. Novak and Everett state that the epithelial 
changes also show a variability in different parts of the tube. A point 
of minor interest is the fact that crowding together of the folds in 
advanced sclerosis is due not only to hypertrophy of the connective tis- 
sue but in part to the well-kno'wn shrinkage and diminution in the size 
of the tubes oecundng in women nearing, at, and past the sexual cli- 
macteric. The accompanying microphotographs (Pigs. 1, 2, and 3), 
which are the same magnification and from the same part of the distal 
third of the tubes, illustrate the marked alterations in the folds due to 
sclerosis and also indicate by the difference in the arc of the tube walls 
the shrinkage and lessening in caliber of tubes after the menopause. 

It is noted that the above description is in accord vith tlie intimation 
given before that the connective tis.sue elianges are not only evidenced 
earlier than are those of the epithelium but are also more striking. Con- 
sequently, the tube changes can be referred to subsequently by the brief 
term of “sclerosis.” The failure in the various parts of this paper to 
differentiate statistically between the grades or degrees of sclerosis is 
explained, of course, by the small numbers involved. 

Sclerosis of the Fallopian Tubes in Cases With and Without Fibroids 

of the Uterus 

As noted before, attention to this subject was attracted by the seem- 
ing high proportion of fibroid uteri with accompanying sclerosis of the 
tubes. To investigate this point, the hysterectomies at Harper Hospital 
beginning with Jan. 1, 1941, were revieAved until near the end of six 
months there were available 100 consecutive cases (approximate!}^ 46 
per cent of the total number of 219 abdominal hysterectomies done dur- 
ing this time) selected to conform to the criteria given below. 

1. One or more definite fibroids in the uterus 2 cm. or more in diam- 
eter. (Tliis point was determined not only by the operative and gross 
pathology descriptions but also by a review of aU the microscopic sec- 
tions. In this way questionable cases and those vdth quite small leio- 
myofibromas were eliminated from the series.) 

2. At least one Fallopian tube removed and available for study. 

3. At least one ovary removed and available for study. 

4. No old or recent salpingitis of a degi-ee sufficient to distort the 
pathologic picture. 

5. No evidence of pregnancy. 

• 6. No radiation treatment more than six weeks previously. 

Of these 100 cases the surprising number of 45 showed sclerosis of the 
Fallopian tubes varying from a slight, but definite, to a marked degree. 
In 7 others there was considerably more than a suggestion of the condi- 
tion but still not sufficient to place them in the group with unquestion- 
able changes. This Mgh incidence of sclerosis with fibroids immediately 
introduced certain lines of speculation. For instance, since the changes 
are presumably due to ovarian deficiency, then here should be a potent 
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However, in eveiy instance where a definite, even though slight, degree 
of sclerosis was present in any one section, it could be demonstrated 
elsewhere in the tube. The reverse also seemed true ; that is, where one 
section is normal, the other parts of the tube likewise will fail to show 



Pig. 2.— Moderate sclerosis of the Fallopian tube. 


Fig. 3.— Advanced sclerosis of the Fallopian tube. 
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the fibroid cases and which, except for the carefully determined absence 
of leiomyofibromas of even the smallest size, corresponded to the same 
criteria employed in the selection of the first series. The close corre- 
spondence of Table III with Table II leaves little doubt that the high 
incidence of sclerosis of the tubes which at first seemed connected with 
the presence of fibroids was actually related in great part to the ages of 
the women. (Certain interesting incidental data brought out in assem- 
bling this second series are treated in another section of the paper.) 

Relation of Previous Pregnancies to Sclerosis of the Fallopian Tubes 

Although the data in the preceding section indicated that advancing 
age, with its endocrine derangements, was the principal factor in the 
senile changes of the Fallopian tubes, it seemed possible that other hor- 
monal alterations might he found to play a part. For example, it was 
thought that the history regarding past pregnancies might give some 
information for or against an endocrine imbalance as a cause of tube 
sclerosis. All but 15 of the patients A\dth fibroids, and of the 100 with- 
out these tumors all hut 16, had a clear history relative to pregnancies. 
It was no surprise that fewer women of the first series (i.e., with fibroids) 
were Imown to have had pregnancies than was the case in the second. 
The difference, though, was not so great as often stated, being 55 as 
opposed to 66. Table IV shows rather remarkably similar occurrences 
of sclerosis of the tulies in women uTltli and without previous preg- 
nancies. Furthennore, essentially the same correspondence also holds 
when the cases are further split up into groups with and without fibroids 
of the uterus. 

Table IV. Incidence of Sclerosis of the Fallopian Tubes in Respect to a His- 
tory OF Previous Pregnancy, and Also With and Without Fibroids of the 
Uterus. One Series of 100 Cases With and Another of 100 Without Fibroids 

OF the Uterus 




WITH 

AVITHOUT 

TOTALS 



sclerosis 

SCLEROSIS 

Previous pregnancy 

With fibroids 

24 

31 

55 


Without fibroids 

28 

38 

66 



52 


121 

No pregnancy 

With fibroids 

11 

i 19 1 



Without fibroids 



18 




29 

48 

Pregnancy uncertain 

With fibroids 


5 

15 

Without fibroids 


9 

16 



f W 1 

14 

31 


It was thought that a determination of the lapse of time since tlie 
last pregnancy might perhaps give some lead as to the state of the en- 
docrine gland balance with and without sclerosis. Unfortunately, in 
the relatively few instances among the two series of 1 00 each (with and 
without fibroids) which had an accurate histoiy in this respect the last 
pregnancies in all but 2 eases had occurred five years or more before 
operation. This was considered too remote to convey any useful idea of 
the endocrine relationship to sclerosis of the tube. 

Sclerosis of the Fallopian Tubes and Menstruation 

The relationship of sclerosis of the Fallopian tubes to the menstrual 
history is shown in Table V. The two series of 100 each (with and 
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argument against a theoretical estrogenic excess as the cause of uterine 
leiomyofibromas. Again, the tube changes, or perhaps their cause, would 
oifer some explanation for the higher incidence of infertility with fibroids 
and likewise the frequent futility of any and all treatment in these cases. 

These and other conjectures offered reason for further investigation 
of the apparent high incidence of the tube changes associated with 
leiomyofibromas of the uterus. Considering the possibility that the size 
and mass of the tumors might have some infiuence on the tubes by pres- 
sure, by altering the circulation, or in some other way, tlie 100 cases 
were divided into groups graded according to the size of tlie uteri as 
compared to various periods in pregnancy. Although this is obviously 
a rough method of comparison, it should be sufficiently accurate to show 
any marked tendency even in this small series. Actually, as indicated 
in Table I, the incidence may possibly be some higher with the large 
tumors, but the differences are too slight to have any real meaning. 

Table I. Size or Fibroids and Sclerosis of Tubes 


uteri of size 
corresponding 
to pregnancy 

AVITIT 

SCLEROSrS 

avithout 

sclerosis 

total 

Up to 11 weeks 

17 

23 

40 

12 to 19 weeks i 

10 

It) 

2 fi 

20 up to 23 weeks 

7 

S 

15 

24 weeks and over 

11 

S 

19 


45 

00 

100 


The investigation of age in relationship to sclerosis of the tubes was 
more successful (Table II). In fact, the differences were so striking as 
to suggest age, and not the presence of filiroids, as tlie likely factor of 
importance. To tost out this idea, a comparison was made with a .similar 
number of hysterectomy cases which fell into the same age groujis as 


Table II. With Fibroids. Incidence op Sclerosis of Fallopian Tubes Accord- 
ing TO Ages of the Wohen 


ages 

with 

SCLEROSIS 

AVITHOUT 

SCLEROSIS 

TOTAL 

25-29 

0 

2 

o 

30-34 

0 

6 

(5 

35-39 

2 

16 

IS 

40-44 

12 

12 

24 

45-49 

14 

13 

07 


12 

() 

IS 

00 plus ' 

5 

0 

0 

1 

45 

55 

100 


Table III. Without Fibroids. Incidence of Scleroses of Fallopian Tubf.s 
.\ccoRDiNG to Ages op the Women 


A OKS 

1 WlTil 

SCKKnOSIS 

WITHOUT 

SCLEROSIS 


0 

0 


1 



5 

1,3 


s 

m 

45-4!) 

I.'i 

14 

50-54 

n 


55 ]ilus 1 

•1 

0 

1 

43 1 

57 


total 


0 

IS 

24 

27 

IS 


mo 
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Table VI. Relationship of Sclerosis of Fallopian Tubes to Female Sex Hor- 
mone Activity as Evidenced by Histology of Ovaries and Endometrium in 200 
Cases (100 "With and 100 Without Fibroids of the Uterus) 



sclerosis 

OF tubes 

NORMAL 

TUBES 

TOTALS 

Normal lustology (corpus luteum, 
abundant follicles, cyclical endo- 
metrium) 

43 (32%) 

91 ( 68%) 

134 

Few primordial follicles 

14 (54%) 

12 ( 46%) 

26 

Senile ovaries 

31 (78%) 

9 ( 22%) 



88 

112 (100%) 

200 


sex liormone activity, there is generally an increased incidence of senile 
changes in the Fallopian tubes. Also, a similar finding is the fairty large 
number of exceptions to the general tendencjL Sclex’osis of the tubes 
may, and often does, occur before there are histologic e\ddences of female 
sex gland failure. And, on the other hand, definitely senile appearing 
ovaries do not always have associated sclerosis of the tubes. 

A combination of the data in Tables V and VI was calculated and 
might be of interest hut was too complicated to he easily demonstrated 
in tabular form. However, the tendenej’’ was as could be expected ; i.e., 
liistologic evidences of noiunal hormone activity and associated normal 
tubes being usual with unchanged menstruation, less with anomalies of 
the periods, and rarely found after the menopause. Again, though, ex- 
ceptions to the rule were present in practicallj’^ all categories. 

Sclerosis of the Fallopian Tubes and Sterility 

Since sclerosis of the tubes develops ■ttuth advanced sexual age and is 
presumably due to the ovarian honnone reduction or other endocrine 
alterations of that period of life, sterility should he a likely accompani- 
ment of the condition. Moreover, the enlargement and crowding together 
of the tubal folds and also the loss of ciliated epithelium might well 
interfere mechanically Avith downward transportation of ova. In sup- 
port of the expectation of barrenness in these cases, there Avas no in- 
stance of sclerosis of the Fallopian tubes associated AAdth pregnancy found 
in the index files at Harper Hospital. As a check on this, an attempt was 
made to assemble 100 pregnancy cases Avith tubes available for study, 
Avliich would fall into the same age groups as the tAVo series of eases 
preAuously described. A reAueAV of the hundreds of operations for such 
conditions as ectopic pregnancy, cesarean section Avith salpingectomy, 
etc., during the last ten years quickly filled out the younger groups, but 
the older ones Avere largely or totally deficient. HoweA’^er, a comparison 
of this series (Table VII) AAUth the other tAvo (Tables II and III) indi- 
cates that, in spite of the inadequacy of the older groups, at least a few 
instances of sclerosis would have occurred in a similar series of non- 
pregnant patients. Actually, an examination of the microscopic sections 
shoAved that in the small series of pregnant Avomen such AA’^as also the 
case, there being found one instance of rather slight but definite sclerosis 
and another Avith the condition moderately well advanced (Fig. 4). In 
both instances the pregnancy was in the tube. 

Because of the incompleteness of this series, no accurate statistical 
conclusions can be draAATi. Obviously, though, the fact that pregnancy 
was discoA’-ered at all is sufficient cAudence that neither the condition 
itself nor its cause is an absolute barrier to fertilization of the OAnim. 









SIDDALb: SCLEROSIS AND SENILE CHANGES OF FALLOPIAN TUBES 791 

without fibroids o£ the uterus) were tabulated together since the num- 
bers involved were small It should he noted, Iwwever, that further 
justification for this was found in separate tabulations of the two series 
iriiieh were aetuallj^ made but failed to show any significant differences 
between the two. 


Table V. Relatioksiiip of Sclerotic Changes of the Eallopian Tubes to the 
Type of MenstPvUation ix 200 Patients (100 With and 100 Without Fibroids 

OF the Uterus) 


menstrual periods 

SCLEROSIS OF TUBES 

NO SCLEROSIS 

No change 

15 

48 

Less (scantier or infrequent) 

5 

4 

More (profuse or frequent) 

44 

55 

None for 2 to 6 months 1 

1 

1 

None for over (5 months 

12 

1 

Bleeding after menopause 

9 

0 

Alonstruation not noted 

2 ^ 

o 


88 

112 


The data in Table V emphasize the general association of tubal sclero- 
sis with sex hormone diminution and failure as evidenced by menstrual 
alterations and cessation. Where no menstrual changes ^vere noted, 
there were relatively few instances of sclerosis of the tubes. Whereas, 
with disturbances in frequency or amount of the periods, about one- 
half of the patients had definite sclerosis of the tubes. And, after 
climacteric cessation of menstruation, the great majority of tubes were 
affected. Attention is particularly directed, however, to the exceptions 
in the geneiul trend. These clearlj’- indicate that sclerosis of the tubes 
lias only a general correspondence to the menstrual history, sometimes 
preceding the menopause, but also in a few instances not jmt appearing 
well after the climacteric. 

Sclerosis of Fallopian Tubes and Histology of Ovary and Endometrium 

A comparison of the occurrence of tubal sclerosis (in the two series 
of 100 each) with the presumable sex hormone status as indicated by 
tlie histologj^ found in the ovary and endometrium is shown in Table VI. 
The presence, either alone or in combination, of a coi’pus luteum, a nor- 
mal number of primordial and maturing follicles, or a definitely eyelieal 
endometrium (late proliferative or secretory phases) was eon.s'idered 
sufficient e\ddence to place a ea.se in the normal gonadal division. An- 
other group was made up of those with only an occasional follicle, whicJi 
is sometimes the finding just before, at the time of, and for a few years 
after cessation of menstruation. And then came those with entire ab- 
sence of follicles, or in other words senile ovaries. Since only one or 
two sections to each ovary were as a rule available foi- study, it: is po.s- 
sible that a few of the cases in the last two groups, if more careful e.x- 
amination.s were possible, actually should belong in the hormonally more 
active division. The most probable eiror in this table, then, would bo 
in the direction of underestimating the number of more gonadally nor- 
mal casc.s. Indeed, it might pos.sibly be more correct to incorporate the 
second gi-oups in the fii-st one.s. Actually, however, the numhei-s are 
small and so noai-ly equal that such a change would have no effect on (he 
significance of the table. 

The conclusions to he drawn from Table VT arc essentially the same 
as those from Table V. With histologic evidences of diminution in female 
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fibromyomas, amounted to approximately 46 per cent of all the hys- 
terectomies during a period of not quite six months. This percentage 
in itself, and without regard for additional fibroid eases not counted 
because of absence of tubes or ovaries, small size of fibromas, etc., is 
actually in excess of that reportedly found with and frequently believed 
to be significant in certain conditions, such as cancer of the body of the 
uterus, sterility, and pelvic inflammatoiy disease. Less definite, though 
perhaps equally impressive, were results obtained in the extensive search 
which was necessary’- for the collection of the 100 cases without fibroids. 
The 50 required for the age groups through forty-four years Avere 
seeured from approximately 800 hysterectomies done during the year 
1941 and most of 1940. For the older groups, hoAvever, it Avas necessary 
to go back, in addition, tlirough 1939 and Avell into 1938 to find 50 
suitable cases definitely AAuthout fibroids. This does not mean that all 
the remaining cases had fibroids. In fact, the majoritj’- Avere ruled out 
at the start on account of unsuitable age and Avithout consideration of the 
presence or absence of uterine tumors; and others because of adAmnced 
pelvic inflammatory disease, pregnancy, or some other failure to con- 
form to the criteria given before. In the cases remaining for study, 
hoAvever, a revieAv of the operative records, the gross descriptions, and 
the microscopic sections shoAved considerably more than one-half AAuth 
fibroids of appreciable size. Since in this part of the study an effort 
Avas made to select so far as possible cases Avith absolutely no leiomyo- 
fibromas, the remaining rejections AA’^ere made 'in considerable part 
because of verj’- tiny tumors. Obviously, in this last group the fibroids 
could not be considered “clinically significant,” regardless of AAliat 
may be meant bj’’ that Ai-eiy indefinite and Amriable and yet frequently 
used term. There is certainly the indication in these cases, hoAvever, 
that statistics involving fibroids of the uteims are likely to be meaning- 
less urdess the cases are selected in accord Avith definite standards 
regarding size of the tumors and other features, and unless comparison 
is made Avith control series. 

In the literature there are also studies connecting fibroids and malig- 
nancy from the reverse point of vicAv. For example, statements may 
be found to the effect that patients Avith fibromyomas of the uteims have 
a higher incidence of carcinoma of the uterine fundus than is the case 
in those Avithout fibroids. This, if true, might be simplj^ a reflection 
of the probable fact (at least so far as Harper Hospital is conceimed) 
that on the average hysterectomy for fibroids is done later in life than 
for pelvic inflammatory disease and some other common indications. 
As a matter of fact, though, in the eases from Harper Hospital there 
Avas no instance of carcinoma involAung the uterine body in the 100 
fibroid uteri ; AA’^hereas, in the other 100 Avithout even small fibroids but 
Avhich did correspond in age and other respects, there Avere 8 cases of 
fundus cancer. Eesults from these groups are admittedly far from 
trustAvorthy (because of small numbers and for other obvious reasons). 
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The question concerning the importance of either or both as ^ rcZutfnc 
hindrance to pregnancy remams unmiswered by this bv 

is true of the possible role of sclerosis as a cause of tubal piegnancy b 
mechanical obstruction to migration of the fertilized ovmn through the 
Fallopian tube to the normal site of implantation m the uterus. 



Pig. 4. — Jloclerately advanced sclerosis of the Fallopian tube associated witli tubal 
pregnancy. The greatly enlarged and stumpy folds in the tube lumen on one side 
are separated by a partition from chorionic villi on the other. 


Table VH. Occtorrence of Sclerosis op the Fallopian Tube.s IVmr Pregnanca'. 
(Cases Intendep to be Cojifarable in Ages to the Serie.s in Tables II and III, 
But a Renhew of the Operations for 10 Years Failed to Fill Out the Older 

Groups) 


ages 

NO sclerosis 

WITH SCLEROSIS 

total 

25-29 

o 

u 

0 

O 

30-34 

G 

0 

c 

35-39 

17 

1 

18 

40-44 

12 

1 

13 

45-49 

- 

- 

0 

50-54 

- 


0 

55 plus 

- 


0 


37 

o 

39 


Incidental But Important Points Suggested by the High Frequency 
of Leiomyofibromas in This Study 

Not pertaining to the principal purpose of this study, hut nevei-tbcless 
of interest, were certain impre.ssions derived from tlie indication of a 
generally high frequency of tibroids in the uteri removed at Harper 
Hospital. As previously stated, the firat .series of 100, or 1iio.se with 












A PRINCIPLE OF PHYSICS AS APPLICABLE TO 
SHOULDER DELIVERY* 

C. E. Woods, M.D., Westbury, N. Y. 

(From the Department of Obstetrics, Nassau Hospital, Mineola, N. T., and 
Meadowbrooh Hospital, Hempstead, N. Y.) 

T he methods proposed for the extraction of the shoulders, as gath- 
ered from the current textbooks on obstetrics, are nearly uniform 
and do not differ materially from those taught a centuiy or more ago. 
It is a fair criticism to state that not enough emphasis is given therein 
to the problem of the impaction of shoulders in its relation to the pre- 
vention of fetal death or lasting injuiy. In fact, both in teaching and 
in practice, it would appear that disaster attributable only to difficulty 
in shoulder delivery is to be accepted as an unavoidable incident. 

Very few of our mechanical problems in obstetrics require emergenej’’ 
treatment. For example, if we have a persistent oeeipitoposteidor posi- 
tion or a transverse arrest of the head, we usually have hours of warn- 
ing and ample time in which, if necessary, to call in more expert help. 
Difficulty in the deliveiy of shoulders, however, usually comes as a com- 
plete surprise. We have no warning, a real emergency exists, and the 
minutes we have in which to make a safe delivery usually pass much 
faster than expert help can arrive. 

It would not only be confusing, but it is unnecessary at this time to 
discuss the various shoulder presentations which may follow the de- 
livery of the head. Instead, a simple, easily taught, Avorldng principle 
or plan will be presented, which can be applied to all shoulder problems. 

This maneuver is based on a well-known law of physics applicable to 
the screw. A screw is a continuous spiral inclined plane, wliieh when 
engaged in suitable threads is used where we -rtasli to create the greatest 
resistance to its release by a direct pull. It follows, then, that a direct 
pull is the most difficult way to release a screw. 

It vdll be demonstrated that a large baby in passing through a rela- 
tively small birth canal adapts, or must be made to adapt, the attitude 
of a screw, and that there are three “threads” in the female pelvis 
wliieh prevent this large serewlike object from being released by a 
direct pull. 

To illustrate this principle a wooden manikin has been constructed 
with shoulders so lai’ge that they cannot be delivered by a direct pull, or 
any textbook method. If, however, we maneuver it into the attitude 
of a screw it is just as easily released or unscrewed as a well-fitted 

*Read at a meeting of the Section on Obstetrics and Gynecology of the New York 
Academy of Medicine, May 26, 1942. 
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but there is at least a strong suggestion here that properly comparahlc 
series might ^vell revise the wiclcspi'cad impi’cssio7i that fibroids, or their 
ctiologic factors, have a causal relationship ■ to carcinoma of the utei’us. 

Summary 

With advancing sexual age, the Fallopian tubes inidcrgo certain • 
clianges consisting, first of all aiul most typically, of a marked hyper- 
trophy and sclerosis involving the connective tissue of the folds. Later, 
there i.s also a I'cplacemont of ciliated epithelium by nonciliated and 
flatter cells. This sclerosis wa.s noted in a high propoilion (45 per cent) 
of cases with utei'ine leiomyofil)romas. But the occurrence had little 
or no relationshi]> to the size of the tumors. ]\roreover, an investigation 
of a like number of cases, ■wliieh eon*c.sponded in all pai’ticulars except 
for the absence of even tiny fibroids, showed the condition in approx- 
imately the same pro])ortion, the incidence inci’casing in both sei'ies 
ufith advancing age. Sclerosis of the Fallopian tubes showed no rela- 
tionship to the history regarding ])revious pregnancies. The incidence 
of the condition was increa.sed with the development of irregularities 
and anomalies of menstruation, and this was most marked with the 
onset of the climacteric and aftcrw.ards. The same tendency was noted 
also with the histologic evidences of sex hormone diminution. How'ever, 
Ijoth here and with the menstmal changes there were definite exceptions 
to the general rales. Examination of a small series of tubes associated 
with pregnancy showed that selei-osis is occasionally present, and there- 
fore it (or its cause) is not an ab.solute bamer to pregnancy. Left 
unan.swered, however, were such questions as its possible lole as a 
relative factor in .sterility and also as a cause of tubal pregnancy. An 
interesting point incidental to the main purpose of this stud 3 ^ was the 
discovery of such a high frequency of leiomyofibromas of the uterus in 
the material from Harper Hospital as to east doubt on statistical studies 
which apparently indicate a relationship between fibroids and certain 
other conditions, particularly carcinoma of the uterine fundus. 

The valuable advice and kind assistance of Dr. Plinn F. Morse, Pathologist at 
Harper Hospital, are gratefullj' acknowledged. 
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Incidentally, this same principle of pliysics is applicable to most of 
our mechanical difficulties in tlie delivery of the head of a baby. A 
persistent oecipitoposterior position, and transverse arrest, are two ex- 
amples of ‘'crossed threads.” Most maneuvers have been devised to 
prevent or correct a “crossed thread” attitude of some part of the 
baby’s body. A series of pictures (Figs. 1 to 16) is presented graph- 



Fig-. 3. 



Fig. 4. 

Figs. 3 and 4. — In these figures a longitudinal section of the maternal pelvis is 
superimposed upon these three threads, but does not in any way change or alter the 
mechanical principle involved. tVe still have three threads, X, Y, and Z, in exactly 
the same relative position, except that now we recognize them as the "pubic thread" 
X, the “promontory thread” Y, and the "coccyx thread” Z. The screwlike object 
cannot be released by pulling. It can be released oniy by turning. 
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screw cap is released from a bottle. But who lias not had difficulty at 
times in releasing a screw from a bottle? The reason for this difficulty 
is always the same, a crossed thread. Unless we are able to correct the 
crossed thread attitude, we cannot without damage release a screw cap 
from a bottle. We cannot release safely the shoulders of a large baby 
wit h a ‘ ‘ crossed thread ’ ’ unless we are able to correct the crossed thread 
attitude. 



Fig:. 1 . — This figure shows a longitudinal section of a wooden screw engaged in 
tliree threads, X, 1', and Z. Kemembering the law of physics applicable to the screw 
we would waste no time in trying to disengage it by direct pull. It is immediately 
apparent that the only way it can be released from its retaining threads is by turn- 
ing in the proper direction. Since it is a longitudinal section of a screw it has lost 
the advantage of the continuous spiral inclined plane, as a result of which it is neces- 
sary that the left hand pi'oduce a downward thrust synchronized with a lateral pres- 
sure with two lingers at P upward clockwise along the circumference of the arc to 12 
o’clock. 



screw marked P has now been released from the threads 
A and -o. The part marked A has passed from its position behind thread X and now 
occupies the same position previously occupied by P. Repeating this procedure, A can 
be released m the same manner. So far the demonstration has been in strict accord- 
ance with the law of physics applicable to the screw. It cannot be released by a 
direct pull. It can be released only by turning. 




Figs. 7 and 8. — This is an exact reproduction of a normal gynecoid peivis made 
from plastic glass, so that by suitable lighting the various models can be watched as 
they pass through the pelvis. Tlie three threads, "pubic thread” X, "promontory 
thread” Y, and the "coccyx thread” Z, interfere with the release of the second part 
of the wooden screw which corresponds to the shoulders. It cannot be released by 
pulling. If, however, precisely the same maneuver is used as that employed in releas- 
ing the wooden screw in Figs. 3 and 4, this rigid wooden screwlike object can easily 
be released from the actual pelvis. 


Fig. 9 . — (See opposite page for legend.) 
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ically to illustrate this maueuver. The legends beneath tliese pictures 
describe fully the principle and procedure, step by step. 

Recapitulation of Technique 

1. Jn Vertex Presenlaiio'n . — A downward thrust is made with the 
left haiid on the buttocks of the baby. At the same time two fingers of 



Fig. 5. 



Fig. 6. 

Pigs. 5 and 6. — These figures show, engaged in these three threads, a wooden 
manikin with shoulders so large that they cannot he delivered by pulling. There is 
not enough room to force the hand under the "pubic thread” In an attempt to pull 
the anterior shoulder out. There is not enough room to force the liand into the 
crowded hollow of the sacrum. There is. however, ample room to insert two fingers 
between the baby’s head and shoulder without touching the maternal parts except at 
we labia. A downward thrust is made with the left hand on the buttocks of the 
baby. At the same time two fingers of the right hand, on the anterior aspect of the 
posterior shoulder, make gentle clockwise pressure upward around the circumference 
Of the arc to, and past, twelve o’clock. The posterior shoulder is now delivered. 
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and the remaining shoulder is delivered. Again the pressure was made 
away from the perineum. Sometimes it takes a little practice to get the 
pressure of the two hands properly synchronized. The turn cannot be 
made until the posterior shoulder has passed the spines. 



Fig. liJ. — The anterior shoulder has passed from its position behind the pubic bone 
through an arc of 180 degrees and now occupies precisely the same position previously 
occupied by the posterior shouider. In passing from its position behind the pubic 
bone to the hollow of the sacrum it has- exerted no pressure on the perineum. Two 
fingers are Inserted between the baby's head and shoulder and are finally placed, as 
Illustrated, on the anterior aspect of the remaining shoulder. With pressure applied 
downward from above with the left hand, the two fingers of the right hand make 
gentle counterclockwise pressure upward around the circumference of the arc to and 
past twelve o’clock, and the remaining shoulder is delivered. 



Fig. 13.— Again the pressure was made away from the perineum. Sometimes it 
takes a little practice to get the pressure of the two hands properly synclironized. 
The turn cannot be made until the posterior shoulder has passed the spines. 
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the right hniicl, on the anterior aspect of the posterior shoulder, make 
gentle clockwise pressure upward around the circnmfej’eiice of the arc 
to, and past, twelve o’clock. Tlic posterior shoulder is now delivered. 

With pressure applied downward from al)ove with the left hand the 
two fingers of the right hand make gentle counter-clockwise pressure 
upward around the circumference of the arc to and past twelve o ’clock, 



Pis. 10. 

Figs. 9 and 10. — Fig. 9 shows what happens as a result of this pressure. The 
anterior shoulder Is impeded in its downward progress by the "pubic thread.” The 
"pubic thread," acting as a fulcrum, causes the posterior shoulder to descend into the 
hollow of the sacrum until it has passed the spines. As soon as the posterior shoulder 
has passed the spines, the two fingers of the right iiand start making gentle clockwise 
pressure on the anterior aspect of the posterior shoulder upward around the circum- 
ference of the arc to and past twelve o’clock. 

Fig. 10 illustrates the cliief cause of failure wlien tliis maneuver is first attempted. 
Many operators try to turn the shoulders at this point. It is impossible. From a 
mechanical standpoint the shoulders are now in a position known as a crossed thread 
It is just as imposslhle to turn shoulders with a "crossed thread” as it is to remove 
a screw cap from a bottle with a crossed thread. The next step is to correct this 
"crossed thread" attitude. The buttocks of tlie baby are firmly grasped with the left 
hand and slow gentle pressure is made toward the pelvis. 



Fig. 11. — The posterior shoulder has now been delivered. 
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Pig. 16. — Illustrating the position of the operator at the side of the patient in per- 
forming this maneuver. 

Summary 

1. A wooden manikin, witli shoulders too large to be delivered by 
pulling, is easily delivered accoi'ding to a law of physics applicable to 
the screw. 

2. If the shoulders of a wooden manildn are so large that they can 
be delivered in only one way, it would seem that this way would be the 
easiest, and therefore the least dangerous, way to deliver a live baby. 

3. After the head has been born the shoulders of the baby resemble 
a longitudinal section of a screw engaged in three tlmeads, the “pubic 
thread,” the “promontory thread,” and the “coccyx thread.” 

4. Any puUing on the babj’-’s neck or axilla is mechanically incorrect 
because it violates a simple, well-luiown law of physics applicable to the 
screw. 

5. There is no stretching of the trapezius muscle, and consequently no 
danger of injuidng the ceiwical nerves. 

6. The pressure is away from the perineum. 

7. This maneuver cannot be performed unless the posterior shoulder 
has passed the spines. 

8. Pressure from above, on the buttocks, must be applied by the 
operator (not an assistant) in order to synchronize the pressure of the 
two hands. 

9. The passage of a baby tlmough the birth canal is, in the vast ma- 
jority of eases, an engineering problem. By applying a law of physics 
applicable to the screw, we find that most of our difficulty is due to a 
“crossed thread” or improper inclination of some part of our screwlike 
object. For example, extension of the arms, or nuchal aians, in a 
breech delivery may prevent the shoulders from adopting the proper 
inclination or screwlike attitude necessary for delivery. In the vertex 
presentation extension of the arms along the baby’s body may intei’fere 
with the proper inclination of the shoulders. A Bandl’s ring does the 
same thing. 
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2. In Brccch Presentation. — Tlie teelmique is identical with that for 
vertex presentation exeept that the expulsion force is applied by gentle 
traction on the legs instead of doivnward pressure on the buttock. 

3. If the baby’s back presents toward tlie I’ight the turning is clock- 
wise. If its back presents toward the left, the turning is counterclock- 
wise. 



Fig. 15. 

Figs, 14 and 15, — Illustrating how the same mechanical principle is applied to the 
shoulders in the breech delivery. Gentle traction is made by pulling on the feet with 
the left hand. The anterior shoulder becomes impeded in its downward progress by 
the pubic bone. The pubic bone, acting as a fulcrum, causes the posterior shoulder 
to swing down into the hollow of the sacrum. After the posterior shoulder has passed 
the spines (it is impossible before) two fingers of the right hand make gentle clock- 
wise pressure on the anterior aspect of the posterior shoulder upward around the cir- 
cumference of the arc to twelve o'clock, and the posterior shoulder is easily delivered. 
The arm is now brought downward with a wiping motion across the chest, and it, too, 
IS easily delivered. The remaining shoulder is delivered by making gentle counter- 
clockwise pressure with two fingers of the left hand on the anterior aspect of the 
shoulder upward around the circumference of the arc to twelve o’clock. The arm is 
then brought downward across the chest. 
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appreciable trauma. The purpose of this paper is to present such, a 
procedure, which has been used over a considerable period of time with 
reasonably good results. 

A number of articles have appeared in the recent literature on the 
use of novocain as a local anesthetic in obstetric practice. The various 
methods of administration involved the sacral, epidural, parasacral or 
presaeral approach. Some of the investigators reporting on this type 
of anesthesia employed it in routine deliveries, while others emphasized 
its value in various complications other than cervical dystocia. 

Bickerstaff^ used sacral block anesthesia by means of low sacral injec- 
tion of 2 or 3 per cent procaine in 55 routine deliveries, and in 10 cases 
where it was used solely for operative delivery or as expectant treatment 
of dystocia, preliminary to operative intervention. PTowever, in addition 
to the many advantages of this method which he cites, he admits that 
obesity or sacral edema may render liis jirocedui’c technically inap- 
plicable. He adds: “It is difficult, even with considerable practice, 
to enter the sacral canal with the patient lying on her side, particularly 
with stout, flabby, overlying tissues, often edematous, sagging as much 
as an inch or more, and distorting the sui’face anatomy.” Local skin 
lesions are, of course, another contraindication, as pointed out by the 
same author. 

An easier method is that of pudendal nerve lilock by the presaeral ap- 
proach. But, as Waldman'* points out : “Since 1910 a number of papers 
have appeared in the literature advocating pudendal anesthesia, but 
standard textbooks make no mention of this method, and the literature 
concerning it is surprisingly scai’ce in comparison to tlie voluminous re- 
ports on other methods of analgesia and anesthesia.” Waldman does 
not present any clinical material, but merely discusses the advantages, 
indications and technique of pudendal nerve block. Urnes and Tim- 
erman'* advocate its use routinely in spontaneous breech deliveries. 
Abrams® used pudendal nerve block in 400 routine deliveries. Some of 
the advantages of this method stressed by these authors are: (1) It 
may be used in home practice, when there is a lack of trained assistants 
to administer inhabation anesthesia and to control the patient when 
she is unconscious. (2) The patient is awake at all times and is able 
to cooperate in such procedures as i-epair of episiotomies. (3) The pelvic 
floor is relaxed to such a degre that an episiotomy is often not necessary 
and if so can be perfoianed without additional anesthesia. (4) Eclamptic 
and preeclamptic patients are especially susceptible to pneumonia, and 
inhalation anesthesia is contraindicated in such cases. (5) There is no 
maternal or fetal mortality resulting from this method. (6) The uterine 
musculature is not involved, so that there is no interruption of uterine 
contractions during the second stage. This factor also lessens the likeli- 
hood of the need for manual removal of the jilacenta or the occurrence of 
post-partum hemorrhage. (7) Breech deliveries are facilitated because 
of the ability to obtain marked relaxation of the pelvic floor, without 
relaxation of the uterus. 

While these advantages are obvious, it is proposed to confine the pres- 
ent paper to the use of pudendal nerve block as the method of choice 
in cervical dystocia, and discuss some of the theoretical aspects of its 



THE EFFECT OF LOCAL ANESTHESIA BY MEANS OF PUDEN- 
DAL NEEVE BLOCK WITH NOVOCAIN ON CERVICAL 
DYSTOCIA OCCURRING LATE IN THE FIRST 
STAGE OP LABOR* 

A Preliminary Report 

Louis A. Bunum, M.D., Brooklyn, N. Y. 

(From the Department of Obstetrics, Israel Zion Hospital, Brooklyn, N. Y., the 
Obstetrical and Gynecological Service [Third Dt-uisiou], Bellevue Hospital, and 
the Department of Obstetrics, Neto York University, College 
of Medicine, Neto York) 

H unt and McGee’^ in a recent article state; “One of the most try- 
ing dilemmas encountered in olistetric practice is with the patient 
who, after many liours of active labor, presents urgent indications for 
delivery but presents an incomplete dilatation of the cervix. Cesarean 
section usually is not merited because tliere is no actual bony dispropor- 
tion, or is contraindicated by frank or potential infection. Manual 
dilatation of the rigid ceiwix now is branded as ‘manual tearing’ and 
is condemned because of the dangers of trauma and hemorrhage, with 
morbidity both immediate and remote.” With these remarks the ma- 
jority of practicing obstetricians are in full agreement. 

In their article, from wliich the above paragraph is quoted, they review 
their findings in the use of Duhrssen’s incisions in a series of 592 cases 
and conclude that it offers a rapid surgical method to complete dilata- 
tion of the cervix when urgent need for deliveiy aiises, and when the 
almost fully dilated but resistant ceiwix is the only obstructing factor. 
The procedure which they used was first described by Dilhi'ssen in 
1896. Williams- has remarked concerning this operation; “Unfor- 
tunately, it requires some surgical skill on the pait of the operator, as 
well as specially devised specula, and the aid of several competent as- 
sistants, so that its use must be limited to trained specialists. ’ ’ 

Although Uiihrssen’s incisions constitute a clean surgical procedure, 
and would be expected to limit the injuries which accompany manual 
dilatation, it would be more desirable to paralyze the partially dilated 
spastic cervix by means of the nerve block teclinique with a local an- 
esthetic such as novocain. If this aim could easily and readilj’- be ac- 
complished, the cervix would become fully dilated, or become so non- 
resistant that further dilatation could be accomplished by repeated small 
doses of pituitary extract or by manual means witliout any danger of 

‘Valuable assistance in the compilation of this article was rendered bv Dr. Ephraim 
Scharfman. 
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in the inferior hypogastric plexus. Prom the latter fibers are distributed 
peripherally to the pelvic viscera. The afferent or sensory fibers prob- 
ably pursue a course similar to the efferent or motor nerves. . . . The 
intermesenteric nerves, before descending over the aorta, also receive 
peripheral rami from the lumbar sympathetic ganglia.” 

The pudendal nerve is derived from the second, third, and fourth 
sacral nerves. It leaves the true pelvis through the greater sciatic 
foramen and then curves over the spine of the ischium, beneath the glu- 
teal muscles. It enters the anal portion of tlie perineum through the 
lesser sciatic foramen, and runs along the lateral fascial wall of the 
ischiorectal fossa, in the space known as Aleock’s canal. The latter is 



Pis'. 2. — Diagram showing the procedure used for blocking the nerve supply to tlie 

pelvic floor. 


anatomically and surgically important, for it is here that the pudendal 
nerve is blocked, as will be described further on. In Alcock’s canal the 
pudendal nerve is accompanied by the internal pudie vessels and all 
together run forward in a groove on the inner border of the tuberosity of 
the ischium, immediately in front of the attachment of the saerotuberous 
ligament. 

Other parasympathetic fibers arise from SI, S2. and sometimes from 
S3 or from S2, S3, and S4 and unite to form the pelvic nerve, which 
terminates in the inferior hypogastric plexus. 

Procedure 

With the patient in the lithotomy position, the ordinary technique 
of preparation is carried out. One-half ounce of Scott’s solution may 
be instilled into the vagina, if an antiseptic solution has not been used 
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mode of action. Tliose types of cervical dystocia which result from 
cejihalopelvic disproportion, radium therapy, laceration from previous 
deliveries, or other conditions which interfere with the normal anatomy 
of the cervix are to be eliminated from this consideration. 

No attempt will be made to give a complete description of the nerve 
.supply to the uterus, because there still exists much controversy on this 
subject (Fig. 1). 



Fig. 1. — ^Anatomic distribution of the somatic and autonomic nerve fibers of 
the pelvic viscera. (Modified from Mussey and Wilson, Am. J. Obst. & Gtnec. 42; 
760, 1941.) 

It is a well-known fact that the sympathetic nervous system supplies 
most of the nerves to the pelvic organs, and only a few fibers are derived 
from the parasympathetic system. Recently Labate' published the re- 
sults of a study on the anatomy of the superior hypogastric plexus, based 
on 75 dissections. We quote from his article; 

“Motor Component of the Superior Hypogastric Plexus . — Two or 
more parallel nerve bundles are arranged over the anteinlateral surface 
of the aorta, usually one, or perhaps two, on each side. These are known 
as the intermesenteric nerves. They originate from the inferior pole 
of the coeliac plexus, at the level of the superior mesenteric arterjq and 
descend over the anterolateral surface of the aorta. Below the point of 
bifurcation of the abdominal aorta into right and left common iliac 
arteries the intermesenteric nerves become the main components of a 
triangular shaped plexus — ^the so-called superior hypogastric plexus. 
This plexus descends for a distance of 6 to 8 cm., overlying the lumbar 
vertebrae in the space between the right and left common iliac arteries. 
Over the middle of the fii'st sacral vertelira the superior hypogastric 
plexus divides into the right and left inferior hypogastric nerWs. Each 
of these continues downward to the lateral rectal space, where it ends 
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This procedure was satisfactory in the majority of our cases. In the 
case that failed, local anesthesia Avas likeAvise unsatisfactory. The ex- 
planation for this is that the pudendal nerve Avas probably not Avell an- 
esthetized, or that the anesthetic solution Avas defective. It is e.ssential 
that the novocain used be ahvays freshly prepared. In neurotic indi- 
Auduals, Ave suggest a little gas anesthesia during the performance of 
pudendal block. 

This procedure failed in one case. Tlie patient, a pnra 0 at term, aged 
43 years, Avith an unusually rigid perineum. The membranes had rup- 
tured spontaneously tAvcnty hours prior to admission. After being in 
the hospital for forty-eight hoiins, the jiatient began to have .slight ir- 
regular contractions folloAving medical induction. Labor continued 
for tAventy-six and one-half hours Avhen the cervix liecamc four fingers 
dilated and remained at this stage of dilatation for six hours. Local 
block Avas tried, and after thirty minutes the cervix still remained 
spastic and tlie fetal heart became slightly irregular. Labor aauis 
terminated by Duhrssen’s incision and application of midforeeps under 
general anesthesia. Mother and baby left the delivery room in good 
condition. 

The average duration of labor for the 38 eases Avas 31.9 hours, and the 
average arrest of progress lasted 6.3 hours. 

In one case there Avas no arrested progress, but the patient, para i, 
gravida ii, Avas admitted to the hospital Avith membranes ruptured and 
history of profuse hemorrhage Iavo hours ju'ior to admission. Bleeding- 
had ceased Avhen she came to the hospital because the head had de- 
scended and compressed the bleeding site. The fetal heart Avas sIoav. 
Labor pains were rather severe and on rectal examination the cervix was 
found to be thick and over three fingers dilated. The presenting part 
Avas a A’^ertex and Avas at the level of the spines. Local block anesthesia 
Avas considered for tAA'o reasons: (1) to alloA’' for rapid dilatation of 
the cervix Avithout traumatizing it, and (2) to avoid using general an- 
esthesia for fear of relaxing the uterus and causing recurrence of hem- 
orrhage. Petal distress necessitated rapid delivoiy. Within ten min- 
utes after the local anesthesia, the cervix became completely dilated, 
and labor Avas terminated Avith Ioav foreep.s, resulting in the delivery of 
a live baby in good condition. 

In the majority of eases it Avas necessary to use pituitary extract in 
tAvo or three minim doses because a state of moderate secondary inertia 
existed. Although some obstetricians Avould have tried pituitary extract 
Avithout this method of block anesthesia, it has been observed by the 
authors that such use of oxytocics often fails to accomplish the desired 
results. 

In this series, maternal exhaustion Avith a spastic resistant rim of 
cervix remaining at a standstill, for an average of 6.3 hours, AAms found 
to be the most frequent indication for intervention. Most cases re- 
quired outlet forceps to complete delivery. Labor was terminated in 
every case after the use of local block anesthesia, and the average length 
of time from injection to the birth of the child Avas 21% minutes. 

An episiotomy Avas done in everj- case and all healed by primary union 
Avith the exception of tAvo. In these cases the sutures sloughed the third 
day, although the temperatures in both cases remained normal. The 
patients offered the ordinary comiilaints during the puerperiuin. 

Tavo patients sustained cervical lacerations AAdiich Avere repaired after 
the expulsion of the placentas. These AAmre examined on the day of dis- 
charge and found healed by primary union. 
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previously. The index and middle fingers of one hand are inserted in 
the vagina and the ischial spine is located and used as an anatomic land- 
mark. ' A No. 19 needle attached to a 20 c.e. syringe is inserted medially, 
iialf ivay between the rectum and tuberosity of the ischium. "When the 
needle is felt by the vaginal fingers it is directed downward and laterally 
to a point ju.st below the ischial spine. Tliis directs the needle into 
Aleock’s canal. Then 20 e.c. of 1 per cent novocain is injected at this 
point. One must always remember to pull back the plunger before in- 
jecting the solution, for, as pointed out above, the pudendal nerve is ac- 
companied by the internal pudic vessels in its course through Alcock’s 
canal. Tlie needle is left in situ and the .syringe is disconnected, refilled 
with 15 c.c. of the solution of 1 ]ier cent novocain, and reattached to the 
needle. The latter is withdrawn slightly and directed against the ischial 
tuberosity, where the anesthetic is injected around the lateral cutaneous 
femoral nerve. Then 15 c.e. of 1 per cent novocain is injected super- 
ficially in an oblique and radial manner from the original site of in- 
sertion of the needle, to the inner aspect of the labium majus, thus 
paralyzing the terminal branches of the ilioinguinal nerve. A siufiilar 
procedure is carried out on the opposite side. Thus, a total of 100 c.c. 
of novocain is used for both sides. As seen from the above, the needle 
has to be inserted only in two places, one on the right and one on the 
left side, ivithout the need for removing it entirely during each pro- 
cedure (Fig. 2). 

Indications 

A. Maternal. — 1. In severe exhaustion in spite of treatment, when 
progress has been arrested in the course of a prolonged labor apparently 
due to the resistance of a rigid rim of cervix. 

2. In serious pre-eclampsia or eclampsia when rapid dilatation of a 
rigid cervical rim may become desirable. 

3. In cardiac decompensation during labor, when the rapid elimina- 
tion of a rigid cervical rim is of importance, before delivery can be ac- 
complished safely. 

4. In any emergency, such as abruptio placentae with concealed or 
external bleeding, when labor is well advanced but a cervical rim stiU 
exists. 

B. Fetal. — 1. Prolapsed cord in the presence of a resistant cervical rim. 

2. Marked or progressive ii’regularities of fetal heart sounds, or pas- 
sage of meconium under the same circumstances. 

Results in 38 Cases 

Thirty-eight patients were treated for cervical dystocia late in the 
first stage of labor by the technique described above. Thirty-one of the 
patients were primiparas and 7 were multiparas. There were no ma- 
teimal deaths among the 38 cases. 

There was one stillbirth, due to intracranial injury folloiving the ap- 
plication of forceps, in a case of cephalopelvic disproportion. 

Generally about five to ten minutes after the anesthetic is injected, one 
notices a relaxation of the perineum. In another ten minutes the spas- 
ticity of the cervix disappears and dilatations progress satisfactorily if 
the uterine contractions continue. If there is uterine inertia, small re- 
peated doses of pituitary extract (2 min.) will initiate further progress. 



THE ASSOCIATION OF VAGINAL BLEEDING TO OEGANIC 
PATHOLOGY AND THE ENDOMETRIAL PATTERN IN 
THE DECADES BEFORE THE MENOPAUSE 

Robert S. Mileen, M.D., and Kirk Shepard, M.D., Westbury, N. T. 
(From the Gynecological Service of the ItooseveU Eospital) 

T he commonest compiaint of women presenting themselves to the 
physician is abnormal vaginal bleeding. In many instances the 
.simplest examination seems to disclose the cause, in others careful diag- 
nostic procedures are required, while in a considerable gx'oup the factors 
producing the bleeding are not known. 

Material 

A study of all patients in whom abnonnal bleeding was a symptom, 
admitted to the Gynecological Service of Roosevelt Hospital from 1921 
to 1935, provided the material for this presentation. During these 
years 12,350 patients were admitted to the wards. Abnormal bleeding 
in some form was noted in 4,362 patients, or 35.3 per cent, of whom 
15.6 per cent gave no evidence of pregnancy. This may be compared 
■with the report of Weintraub^ who found that 16.6 per cent of 4,421 
patients admitted to the gynecologic service of the Israel Zion Hospital 
(Brooldjoi), presented with abnormal bleeding not due to pregnancy. 

Of our entire series, 406 were classified as postmenopausal. Thej’’ 
were over forty 5’'ears of age and had experienced six months’ amenor- 
rhea before the bleeding occurred. These cases were analyzed in a 
previous paper by Taylor and Milieu.® 

The present study deals with 3,956 eases in women before the meno- 
pause. The age distribution is shown in Table I. This compares with 
the figures of Keene and Pajme® who, in a series of 500 patients with 
functional bleeding, noted that 4 per cent occurred before twenty years ; 
21 per cent occurred between twenty and thirty; 25 per cent between 
thirty and forty; 41 per cent between forty and fifty; and 9 per cent 
between fifty and sixty years of age. Their inclusion of postmeno- 
pausal cases created a higher percentage in the last two decades. 

The intent had been to study and reclassify all the microscopic slides 
of each case. Records from the earlier years frequently lacked the 


Table I. Age Distribution op Gases Before Menopause 


AGE BY BECABES ' 

10-19 ' 

20-29 

30-39 

40-19 ' 

50 ! 

TOTAL 

Gases ■viitli good endo- 
metrial slides available 
for restudy 

10 

j 

216 

181, 

409 

69 

885 

Cases with no endometri- 
al slides available 

93 1 

963 

1,810 

713 

92 

3,071 

Total 

! 
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The average duration of ruptured memliraues in the 38 cases was 11.9 
hours. 

Clinical Discussion 

No attempt will be made to explain, from an anatomic or physiologic 
basis, tlie clinical results obtained in the type of eases in which this pro- 
cedure was used. For, as pointed out above, there still exists much con- 
troversy as to the exact patliways of the nerve supply to the uterus. 
The hypothesis is advanced that reflex stimuli may be set up, as the 
result of local anestliesia of the pudendal nerve, which in some way 
affect uterine activity, particularly in relation to the cervix. The prob- 
lem of the reflex activation of the uterus has been investigated on nu- 
merous occasions. As pointed out by Kuntz,® "... the data available 
at present speak against the existence of reflex connections in the 
autonomic ganglia (except in the peripheral plexuses), but physiological 
data is not wanting which strongly suggest that under certain con- 
ditions reflex reactions may be carried out through these ganglia. 
Sokownin (1874) observed that after all the nervous connections of the 
inferior mesenteric ganglia except the hypogastric nerves were out, 
stimulation of the central end of one hypogastric nerve elicited contrac- 
tion of the bladder, the efferent impulses passing doum the hypogastric 
nerve on the opposite side. Langley and Anderson (1894) confirmed this 
finding. They also observed that stimulation of the central end of one 
hSTpogastric nerve, under the same experimental conditions, also elicits 
slight pallor of the opposite cornu of the uterus, and rarely, slight con- 
traction of this part of the uterus and the vagina. 

“Stimulation of the mammary gland elicits uterine contractions which 
may give rise to painful sensations. Uterine contractions in response 
to stimulation of the breasts become more pronounced near the termina- 
tion of pregnancy. Reflex reactions of the female genitalia also may be 
elicited by direct stimulation of any afferent nerve.” 

In view of the fact that favorable results have been attained with this 
procedure, even without an adequate neuroanatomic explanation of its 
mechanism, it is believed to be of sufficient interest and value to present 
to the medical profession for further consideration. 
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innocent lesions, such as cervical erosion and vaginitis. The specific 
infections may cause bleeding by a local reaction in the endometrium 
or through an interference with the ovarian mechanism and a resulting 
dysfunction. 

Erosions of the cervix undoubtedly are as capable of producing bleed- 
ing from the local lesions as any abrasive type of wound would do. An 
erosion of the cervix, however, maj’- exist in a patient suffering from 
abnormal functional bleeding. 

Malpositions such as retroversion and prolapse, do not cause bleeding 
unless there is a sufficient engorgement produced in tlie uterus through 
its position, which restrains blood return, or unless there is an asso- 
ciated functional effect on the endometrium. 



Pig. 1. — Flattened endometrium in state of hyperplasia overlying a fibroid (SC 
2668). Patient had had menorrhagia for ten months; 21 days since last menstrua- 
tion. 


Blood dyscrasias are infrequently found associated with vaginal 
bleeding and might be considered as an organic cause. Kahn^® reported 
42 eases of blood dyscrasias of all types with 51.1 per cent having nor- 
mal menstruation, 33.3 per cent hatung excessive and 15.5 per cent 
having diminished menstruation. 

The Endometrial Patterns in Relation to Bleeding. — ^Abnormal bleed- 
ing may occur in patients with grossly normal pelvic organs with the en- 
dometrial pattern of a normal cyclical phase. I\Iany terms are used to 
designate the phases of the normal cycle, but we have used the simple 
classification of eaidy follicular phase, follicular phase, early corpus 
luteum phase, and premeustnial phase. Although the time of the cycle 
is usually easily recognizable, Evans and Swezy^® maintain that pre- 
menstrual changes may occur immediately following menstruation and 
point out the hazards of comparing specimens, but Novak^’^ feels that 
in the small percentage of eases of bleeding from seeretoiy epithelium, 
the musculatui'e may be at fault, or a vasomotor disorder affecting the 
vascular system may cause bleeding. Traut and Kuder^® belieA'e that 
an alteration of the corpus luteum phase may occur as a result of a 
weak but prolonged effect of the corpus luteum. As a result of their 
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dates of the menstrual period before operation and endometrial section 
slides were often missing or inadequate to determine endometrial 
terns. Hence the eases have been subdivided according to the value of 
the material for study as shown in Table I. 

Classification of Causes of Bleeding 

Classifications of the causes of abnormal vaginal bleeding usuaUy 
make a basic subdivision between functional types without gross pa- 
thology on the one hand and organic lesions on the other. The latter 
include complications of pregnancy, malignant and benign tumors, in- 
flammatory reactions and malpositions. There are also a few constitu- 
tional causes such as certain of the blood dyscrasias and perhaps vita- 
min deficiencies. 

Compli-cations of pregnancy are an important cause of abnormal 
vaginal bleeding, but this is a subject for special consideration else- 
where. It may be noted, however, that in this series out of 3,956 cases 
of vaginal bleeding in women before the menopause, 861, or 21.8 per 
cent, were due to miscarriage, ectopic pregnancy, or hydatidiform mole. 
Rongy^ found 1,167 such complications among 2,175 patients admitted 
to the gynecologic service at the Lebanon Hospital, New York City. 

Cancer as a cause of bleeding is only of statistical interest, for the 
mechanism of the hemorrhage is quite obvious. In this series, malignant 
tumors numbered 611, or 15.4 per cent. Ovarian cancer must be con- 
sidered from a somewhat separate viewpoint because here the bleeding 
is likely to come from an endometrial reaction to hormones produced 
by the tumor tissue. Shaw,®’ ® Meyer, and, more recently, Seegar and 
Jones® have described such eases. A similar relationship between 
vaginal bleeding and benign ovarian tumors may also exist. 

The hendgn tumors which may cause bleeding are chiefly fibromyomas, 
benign ovarian tumors, and polyps. Fibroids are, of course, the most 
important and the manner in which they cause bleeding is of interest. 
As pointed out by Burch,® the bleeding in fibromyoma is due in some 
instances to a functional disturbance manifested in a peculiarity of the 
endometrial pattern and not to the fibromyoma itself. Morse'^” claims 
that myomas produce menorrhagia luitil they undergo necrotic 
changes when metrorrhagia ensues. Jones“ emphasizes that bleeding 
occurs when a fibroid projects into the cavity, and Burch® also believes 
that erosion of the tumor through intex’ference with the blood supply 
may lead to bleeding. The excess endometrium overlying a fibroid has 
also been suggested as a cause of the bleeding (Faber®-). 

The relationship of the ovarian hormones to fibroids has received 
considerable attention. Witherspoon®® believes that fibroids and hyper- 
plasia of the endometrium associated mth follicular cysts are the result 
of the hormonal activity of the cjvsts. As reported by Twombly and 
Milieu,®^ pellets of estrogenic hormone inserted to produce a prolonged 
therapeutic effect in the menopause are capable of rapidly increasing 
the size of existing fibroids and producing hyperplasia of the endo- 
metrium through their prolonged effect. 

The cause of bleeding in polyps needs little discussion. They are 
often multiple, frequently missed and not infrequently associated with 
myomas. 

The term inflammatory usually includes the specific pelvic infections, 
gonorrhea, tuberculosis, and post-partum infections, as well as the more 
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A condition of hypertrophy irtthoiit liyperplasia exists wlien certain 
hormonal imbalances produce a decidual-iike hjiiertrophy of the 
stroma cells Avithont any glandular inci’ease. Reinhart"® described a 
case in which this progTessed to a marked degree. 

Adenomyosis may exist with the endometrial patterns in all the nor- 
mal cycles as well as hyperplasia and atrophy. Not infrequently the 
islands do not I’eact as does the rest of the endometrium. 

As described b.y Kotz and Pai'ker,"^ Graves,^® Traut and Rludcr,’® 
Hamblen,"® and Jones,®" mixed endometrial patterns may contain secre- 
tory glands in a follicular stroma, or follicular glands in a secretory 
stroma, as well as both types of glands existing together. Fig. 3 .shoivs 
a nonreacting cystic gland in corpus luteum phase endometrium. 



Pig:. 3. — Nonreactic cystic glands in tj^ical secretory endometrium (SC 141). Patient, 
aged 45 years, had a fibroid and nietrorrliagia for two montiis. 


Although chronic endometritis does not entertain the popularity as a 
diagnosis that it did a decade ago, there is little doubt of the frequency 
of this endometrial pattern. The inflammation may be chronic Yuth the 
characteristic round cell infiltration in anj^ phase of the endometrial 
eycle, or actually an acute inflammatoiy process may exist. 

Results 

The eases of this series have been carefullj'’ reviewed and the most 
apparent cause for bleeding assigned to each. These are shown in 
Table II. 

Complications of pregnancy occurred in 861 cases, or 21.8 per cent 
of the total, divided into age groups. 

External cancer was a cause of bleeding in 611, or 15.4 per cent, of 
the 3,956 eases divided in age groups. Carcinoma of the ovary occurred 
in ten instances and in all age groups below fiftjq but no endometrial 
slides were available to determine the cause of the bleeding. 
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studies of blood estrin, prolan titer, and the histology of the endo- 
metrium in a series of 97 cases, they decided that bleeding' might be due 
to a mal-deeiduation of the endometrium as a result of prolonged and 
exhausting secretory activity in the glandulai* elements and associated 
stromal changes. Anspach and Hoffman"® found a large percentage of 
cases ill each age group in bleeding from normal endometrium. 

The term, atrophic enclometrmm, needs clarification. There certainly 
is a definite type of endometrial pattern associated -with a hormonal de- 
crease resulting from castration or aging, which can be considered an 
atrophic condition with decreased glandular elements in a tliin endo- 
metrium. Novak"" has described instances after the menopause where 



Eiff. 2. — Atrophy and fibrosis (SB 887G), 


cystic changes occur in this atrophic endometrium, indicating a hor- 
monal imbalance as well as diminution. There is also, however, a me- 
chanical tj^pe of “atrophy” found over a fibroid which is realb^ a 
thinned or flattened endometrium. This may show anj^ one of the nor- 
mal cyclical changes on an abnormal form as hyperplasia (Fig. 1). 
A third type of atrophy may occur from a purely local uterine condi- 
tion of endarteritis as seen in fibrosis uteri (Fig. 2). 

The term hyperplasia, for ivhich Novak popularized the phrase, 
“ Swiss cheese endometi’iura, ” has been too frequently described to need 
elaboration. HerrelP" prefers the term cystic endometrium, feeling 
that the cystic formation is a result of an ovarian failure as it occurs in 
all phases of the endometrium. Randall and HerrelP® found abnormal 
bleeding to occur in cystic endometrium associated with corpus luteum 
phase. _ However, it was noted only in the early corpus luteum phase. 
In their series cystic endometrium in late corpus luteum phase was not 
associated with abnormal bleeding. Most writers feel, however, it is 
produced by a prolonged and unopposed production of estrogenic hor- 
mone. 
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Table IV. Endometkial Histology Associated With Submucous Fibboids 


age by decades 

20-29 

30-39 

40-44 

45-49 

50 

Nornml Endometrium 






Premenstrual 

0 

0 

8 

7 

3 

Early corpus luteum 

0 

2 

0 

0 

0 

Late follicular pliase 

0 

1 

11 

s i 

5 

Early follicular pliase 

0 

0 

2 

0 

0 

Hormonal Changes 






Hypertrophy ivithout hyper- 

1 

0 

0 

0 

0 

plasia 

1 

1 




Hyperplasia 

0 

0 

4 

7 

1 

Atrophy 

0 

0 

4 

V 

1 

Mixed endometrium 

0 

0 

0 

1 

0 

Flattened Endometrium 






Corpus luteum phase 

0 

2 

1 

n 

0 

Late follicular pliase 

0 

0 

0 

0 

2 

Early follicular phase 

0 

0 

0 

0 

1 

Adenomyosis 






Corpus luteum phase 

0 

2 

2 

1 

0 

Late follicular phase 

0 

0 

1 

1 

0 

Hyperplasia 

0 

0 

1 

0 

0 

Atrophy 

0 

0 

1 

2 

0 

Inflammations 






Chronic endometritis 

0 

1 

1 

0 

1 


Adeuomyosis was found in association with fibroids in only 14 cases, 
but this undoubtedlj^ represents a smaller figaire than is actually the 
case, since numerous sections are necessary to exclude this possibility. 
Hyperplasia was noted in one case and atrophic endometrium in an- 
other. The remaining eases showed normal endometrial patterns in the 
different phases of the cj'^ele. 

Fibroids were found associated with polyps in 36 instances, these be- 
ing distributed through all age groups but with the highest incidence 
between forty-five and forty-nine j^ears of age. Onlj’’ 17 of these cases 
had endometrial slides available for study, and of these 7 showed only 
the polypoid structure. The others were diagnosed as normal endo- 
metrium except for one ease of flattened endometrium in early follicu- 
lar phase and two cases of chronic endometritis. 

We did not find evidence to support the view of Witherspoon^® that 
the small follicular cysts were an integral part of the pathogenesis of 
myomas as they were absent in many instances and are, of course, 
Imowu to be present in many cases not associated with fibroids. There- 
fore, we only included ovarian tumors over 3 cm. in diameter among the 
eases labeled as fibroids with ovarian tumor. Thirty such cases were 
noted with their principal number between 30 and 39' years of age. 
Ovarian tumors a.ssociated with fibroids were of the following types: 
dermoids, 5 ; corpus luteum cysts, 3 ; and retention, follicular, or serous 
cj^sts, 22. In only 8 cases were endometrial specimens available. Two 
dermoids were associated with late follicular phase, one corpus luteum 
cj’-st was associated with corpus luteum phase and the other endometrial 
patterns, associated Avith serous or follicular cysts, Avere early follicular 
phase, one; late follicular jihase, tAvo cases; atrophy, one ease; and 
chronic endometritis, one ease. 

Fifty-tAvo benign ovarian tumors AAmre found, these being distributed 
in all age gi’oups Avith the principal age incidence from tAventy to 
tAventy-nine. Again 3 cm. AA^as taken as an index of cyst size to 
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Table II. Analysis of the Causes of Bleeding in 3,956 Cases 


AGE B Y decades m'-D 

fregnancy 

Cancer 

Of uterus and vagina “ 

Of ovary ^ 

Benign Tumors 

Fibroids, intramural and sub- 0 

serous 

Submucous fibroids _ 0 

Fibroids and adenomyosis 1 

Fibroids and ovarian tumors 0 

Fibroids and polyps ^ 

Ovarian tumors "■ 

Endometrial polyps ® 

Cervical polyps ^ 

XJretliral polyps ” 

Endometriosis alone " 

Inflammations 

Pelvic infections 34 

Cervical erosions 7 

Senile vaginitis 0 

Malposition 2 

Grossly Normal 8 



30-39 

40-49 

50 

472 

306 

45 

0 

29 

26S 

271 

34 

2 

3 

4 

0 

51 

314 

340 

61 

1 

14 

136 

21 

0 

13 

0 

0 

0 

25 

3 

2 

2 

6 

21 

6 

15 

15 

19 

2 

4 

6 

12 

3 

5 

15 

17 

1 

3 

0 

0 

0 

0 

2 

0 

- 0 

307 

205 

53 

4 

100 

70 

33 

5 

0 

0 

0 

2 

44 

22 

5 

0 

84 

107 

163 

20 


Table III. Endoxcetkial Histology Associated With Fibroids (Intramural 

AND SUBSEROUS) 


AGE BY 'DECADES 

20-29 

30-39 

40-44 

45-49 

50 

Normal Endometrium 






Premenstrual 

2 

8 

31 

9 

4 

Early corpus luteuni 

5 

25 

0 

0 

0 

Late follicular phase 

13 

14 

24 

20 

13 

Early follicular phase 

2 

5 

3 

4 

0 

Hormonal Changes 

1 





Hypertrophy without hyper- 

2 

0 

1 

0 

0 

plasia 

1 





Hj^erplasia 

' 3 

S 

12 

10 

3 

Atrophy 

0 

1 

4 

3 

6 

Mixed endometrium 

0 

5 

0 

0 

0 

Flattened Endometrium 

i 

1 


1 


Corpus luteum phase 

0 

1 

1 

0 

0 

Late follicular phase 

1 

2 

0 

0 

2 

Hyperplasia 

0 

1 

0 

0 

0 

Atrophy 

0 

0 

0 

0 

1 

Adenomyosis I 






Corpus luteum phase 

0 

0 

4 

• 0 j 

0 

Late follicular phase 

0 

0 

4 

4 

1 

Hyperplasia 

0 

0 

0 

2 

1. 

Inflammations 




! 


Acute endometritis 

0 

1 

1 

0 

0 

Chronic endometritis 

3 

5 

2 

o ' 

1 


Fibroid tumors were found in 938 eases, of wbieli 172 were sub- 
mucous in location. Slides of the endometrium were available in 369 
cases and these are the basis for Tables III and IV which show the 
different types of endometrial patterns for submucous and other 
fibroids. The 40 to 49 age group is dhdded because of the importance 
of this decade. 
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This figure is undoubtedly misleading. The patient in whom endo- 
metriosis alone is a cause of bleeding is rarely operated upon, as it is 
frequently difiieult to make such a preoperative diagnosis. Perhaps, 
had every one of the cases listed as grossly' noimial, or the mild 
chronic inflammatory eases been subjected to laparotomy, the pri- 
mary diagnosis of endometriosis would have been much higher. 

There were 663 cases of bleeding associated with pelvic organs as 
the seat of inflammatory lesions due to an infectious iirocess with the 
highest incidence between 20 and 29 years. Of these, 108 had avail- 
able slides and 38 of these showed an endometrial pattern of chronic 
endometritis. Table VTI shows the endometrial patterns. 

Among 215 cases of cervical erosions, enough histories revealed 
menoiThagia to cause some speculation as to the cause of bleeding 
being in the endometrial pattern rather than in the obvious organic 
lesion. The highest incidence in this group occurred between 20 and 
29 years of age with a close second in the 30 to 39 age group. Only 95 
had microscopic slides available for study. The endometrial pat- 
terns are shown in Table '\0[. 

Table VII. Endometkial Histology Assoctateu Wnai Ceumcal Erosion 


age by decades 

10-19 

20-29 

30-39 

40-44 

45-49 

50 

Normal Endometrium 







Premenstrual 

0 

i 4 

2 

4 

1 

0 

Early corpus luteum 

0 

1 8 

.3 

0 

2 

0 

Late follicular plvase 

0 

17 

0 

8 

4 

0 

Early follicular phase 

Eormonal Changes 

0 


0 1 

0 

0 

0 

Hypertrophy without hyper- 

0 


0 

0 

0 

0 

plasia 

Hj'perplasia 

0 


5 

3 

2 

1 

Atrophy 

Adenomyosis 

0 

0 

0 i 

1 

0 

0 

Corpus luteum phase 
Inflammation 

0 

1 

0 

0 

0 

0 

Clironie endometritis 

1 

5 

1 1 

O 

0 

0 


Table VIII. Endometrial Histology Associated With Grossly' Normal Pelvic 

Organs 


AGE BY DECADES | 

10-19 

20-29 

30-39 

40-44 

45-49 

50 

Normal Endometrium 







Premenstrual 

0 

S 

1 1 

IS 

30 

9 

Early corpus luteum 

1 

2 

3 

1 

0 

0 

Late follicular phase 

4 

12 

S 

12 

7 

4 

Early follicular phase 

0 

S 

2 

1 

1 

0 

Jlormonal Changes 







Hypertrophy without hyper- 

0 i 

10 

0 

0 i 

0 

0 

plasia 







Hyperplasia 

0 1 

5 

5 

10 

s 

0 

Atrophy 

0 

0 

0 

0 

5 

2 

Mixed endometrium 

1 

0 

1 

0 

0 

0 

Adenomyosis 







Late follicular phase 

0 

0 

0 

0 

0 

1 

Early follicular phase 

0 

0 

0 

1 

0 

0 

Inflammation 




i 



Chronic endometritis 

0 

1 

2 

0 

3 

1 
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eliminate the tinj’’ follicular or retention cysts so common in cases with- 
out bleeding. The 19 cases with aAmilable endometrial and ovarian 
slides are classified in Table V. 

Table V. Benign Ovarian TuiiORs and Associated Endometrial Histology 


TYPE OF 
BLEEDING 

AGE 

PATH. 

NO. 

Both 

15 

SB 

87001 

Metrorrhagia 

25 

SC 

4827 

Both 

24 

sc 

3459 

Both 

25 

sc 

3639 

Metrorrhagia 

1 27 

sc 

5179 

Menorrhagia 

26 

SD 

144 

Both 

1 24 

SB 

9466 

Metrorrhagia 

22 

SD 

2720 

Both 

24 

SC 

2458 

Metrorrhagia 

24 

SC 

7146 

Both 

26 

SC 

4332 

Both 

25 

SC 

8126 

Menorrhagia 

36 

SC 

797 

hlenorrhagia 

32 

sc 

1516 

Menorrhagia 

42 

sc 

3681 

Both 

41 

SB 

2782 

Metrorrhagia 

44 

SC 

4303 

Metrorrhagia 

40 

SC 

5668 

Menorrhagia 

53 

SD 

2262 


OVARY 


Simple cj'St 
Simple eyst 
Simple cyst 
Simple cyst 
Follicular eyst 
Simple cyst 
Follicular eyst 
Corpus luteum cyst 

Corpus luteum eyst (right) 
Serous cj'st (left) 

Follicular cyst 
Serous cyst 

Serous cyst 

Dermoid 

Hemorrliagic eyst 
Serous cyst 
Corpus luteum cyst 
Indefinite cyst type 
Indefinite cyst type 

Serous cyst 


endometrial histology 

Chronic endometritis 
Follicular phase 
Corpus luteum phase 
Follicular phase 
Hypertrophy 
Follicular phase 
Hypertrophy 
Adenomyosis 
Follicular phase 
Chronic endometritis 

Chronic endometritis 
Hypertrophy without hy- 
perplasia 

Hypertrophy without hy- 
perplasia 

Chronic endometritis 
Corpus luteum phase 
Atrophic 
Follicular phase 
Hypertrophy 
PoUicular phase 
Hypertrophy 
Atrophic 


Twenty-five endometrial and 39 cervical polyps were fotmd, the 
cervical eases occurring in ail age groups, while no endometrial 
polyps were found in the ten to nineteen age group. 

No outstanding endometrial pattern was noted in either group 
among the cases with available slides. 

In a sufficient number of these cases, histories tvere accurate enough 
to realize menorrhagia was not an infrequent t 3 '’pe of bleeding. 

Only two eases of endometriosis alone were found in our series and 
the patients were at 30 to 39 j^ears and without endometrial studies. 

Table VT. Endometrial Histology Associated With Pelvic Inflammatory 

Disease 


AGE BY DECADES 


10-19 


20-29 


30-39 


40-44 


45-49 


50 


Normal Endometrhim 
Premenstrual 
Early corpus luteum 
Late follicular phase 
Early follicular phase 
Hormonal Changes 
Hypertrophy without hyper- 
plasia 

Hjperplasia 
Mixed endometrium 
Adenomyosis 
Late follicular phase 
Early follicular phase 
Hyperplasia 
Inflammations 
Chronic endometritis 


0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

1 


2 

2 

G 

7 


1 

7 

10 

3 


4 

4 

0 

0 


1 

0 

0 

0 


0 

0 

0 

0 


9 


0 


0 


0 


0 


1 

1 


2 

0 


o 

0 


0 

0 


0 

1 


0 

0 

0 


0 1 
0 1 
0 0 


0 

0 

>) 

1 


0 

0 

0 


23 


n 


0 


0 















THE ASSOCIATION OF MILD EXTERNAL HYDROCEPHALUS 
WITH DEATH IN THE EARLY DAYS OF LIFE 


Edith L. Potter, M.D., Ph.D., and Williah Rosenbauji, M.D., 

Chicago, III. 

(Department of Obstetrics and Gynecology, the University of Chicago 
and The Chicago Lying-in Hospital) 

A n increase in the amount of cerebrospinal fluid present within 
the intermeningeal spaces surrounding the brain which is asso- 
ciated with progressive, fatal respiratory distress in the newborn infant 
has not been previously recognized. We have been aware for some time 
that there is a small group of infants, usually delivered by cesarean 
section, who, although normal at birth, sulisequently develop respiratory 
disturbances and fail to survive more than twelve or eighteen hours after 
birth. These infants almost invariably show a marked increase in intra- 
cranial fluid. We were originalh’- of the belief that this increase in fluid 
occurred only following delivery by cesarean section, and although there 
is a high degree of correlation between the incidence of external hj’^dro- 
eephalus and cesarean section, we have recently observed similar clinical 
and pathologic findings when deliverj’- has been by the vaginal route. 

External hydrocephalus, the term generally used to indicate an in- 
crease in fluid around the brain, is infrequentlj’^ observed and is in 
general a poorly deflned entity. AA’^hen present from birth it has been 
considered as possibly due to (1) intrauterine meningitis, either inflam- 
matory or noninflammatory; (2) nonfunetioning of the mechanism con- 
trolling absorption of spinal fluid; (3) stasis caused by pressure on the 
blood and Ijunphatic channels of the neck; (4) hypoplasia of the cerebral 
hemispheres with a resulting compensatory fluid outflow. Shannon^ 
believes that an increase in fluid around the brain may result from 
calcium deficiency and may be the immediate cause of the hj’perirrita- 
bility demonstrated by such patients. 

External hydrocephalus has been described in the adult under the 
term serous or aseptic meningitis. It is essentially an edema of the 
leptomeninges in which the subpial and subarachnoid spaces are dis- 
tended with fluid and the true criteria of inflammation are lacking. It 
has been observed following head trauma, infectious diseases, various 
intoxications, alcoholism, uremia, and intracranial tumors. 

In the infant at birth the amount of fluid within the sloill varies with 
the gestational age. We have reported measurements of this fluid in 
a previous publication,® and have found that with a birth weight exceed- 
ing 2,000 Gm. very little fluid can be demonstrated at autopsy in the 
majority of infants who die in the first few days of life. 

822 
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There were 73 patients with prononnced uterine malposition noted 
witli tlie highest incidence lietween 20 and 29 yeai-s of age. Although 
only 33 eases had available endometrium these were enough to point 
out that no endometrial pattern is typical. All of the normal phases 
as well as the hormonal influence as portrayed by hj^'perplasia, and 
hypertrophy without hyperplasia, and the mixed endometrium were 
present. Chronic endometritis Avas noted in one instance. 

Grossly normal pehdc organs Avere noted in 382 eases Avith slides 
available in 173 cases, as shoAAUi in Table YIII. 

Discussion 

From the above results Ave Avould like to offer the opinion that 
abnormal Amginal bleeding is not caused by any one organic lAatho- 
logic condition or endometrial patteim, but rather it is a symptom 
frequently associated Avith one of these lesions and a principal one in 
bringing the patient to present herself for adAuee. Patients Avith these 
same lesions often present themseh’es Avith other s3nnptoms than bleed- 
ing, ju.st as a third group, having no s^nnptoms, is never examined 
and the lesion is found at autopsy, or as a physical finding Avhen 
examined for some other disease. 
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3. 

4. 
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all, and, in addition, minimal early pneumonia in four instances, 
petecliiae of the thoracic viscera in 2 and a small intraventricular clot 
within one cereliral hemisphere in 1. Tlic amount of fluid within the 
head was measured in 7 cases. It varied from 15 to 73 c.c. with an 
average of 38.7 c.c. 




Fig. 2.— Skull ouenecl by the Beneke technique showing marked increase in intra- 
ci-anial fluid. Forty-flve cubic centimeters were measured. Aged 8 hours, weight 
2,345 Gm. Cesarean section because of inadequate pelvic size. 


The indications for the cesarean sections had been placenta previa 3, 
cephalopelvic disproportion or contracted pelvis 5, partial premature 
detachment of the placenta 1, rheumatic heart disease 1, elective sec- 
tion with sterilization 1, and incomplete rupture of the uterus one. The 
membranes were intact at the time of cesarean section in 10, with no 
record lieing available in the other 2. Three patients had had mild labor 
pains for three, four, and eight hours, respectively. The type of anes- 
thesia included cyclopropane 5, ethylene 3, novocain 2, and unre- 
corded 2. 
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In the infants to be described in this report a marked increase in the 
amount of intracranial fluid has been found within each skull, the 
measui’able volumes ranging from 15 to 74 e.c. The meningeal vessels 
in such cases are raised from the surface of the brain and appear to 
float in fluid. After the cranial cavity is opened this fluid drains quickly 
from the brain surface and meninges and is consequently visible only 
in the freshly opened skull. Free fluid is usually observed in the cranial 
fossae after the brain has been removed. 

The clinical histories of these infants are remarkably similar. Prac- 
tieaUj’’ all breathe immediately after birth, and they are sent to the 
nursery as normal newborn infants. Within a short time, varying from 
a few minutes to a few hours, they develop respiratory distress which 
becomes progressively worse despite all therapeutic measures. Such 
infants usually breathe irregularly and with apparent difficulty, often 
with marked costal retraction. Cyanosis develops and frequently there 
is evidence of cerebral irritation in the form of a weak high-pitched cry, 
restlessness, muscle spasm, or even convulsions. A clinical diagnosis 
of atelectasis, pneumonia, congenital heart disease, or intracranial hemor- 
rhage is usually made. At autopsy, however, it is rare to find definite 
pathologic lesions which are sufficient to explain satisfactorily the cause 
of death. Varying degrees of atelectasis are usually present but the 
alveolar nonexpansion is almost never primary in character, and instead 
is a result of the gradual resorption of air which takes place during 
the agonal period. The one pathologic condition Avhich has been demon- 
strated in all of these infants is an amount of cerebrospinal fluid greater 
than that ordinarily seen. 


Material 

Prom our own hospital and from other institutions in the city we have 
observed 20 infants weighing over 2,000 Gm. wlio have had excessive 
amounts of flxiid within the .skull and who ha-^n shown a clinical course 
similar to that described above. Twelve were delivered by cesarean sec- 
tion; 8 were vaginal deliveries, 4 of which followed late artificial rup- 
ture of the membranes (breech 2, low forceps 2) and 4 of which followed 
spontaneous rupture of the membranes (natural cephalic 3, low forceps 

The infants delivered by cesarean section lived from five to thirty- 
five hours. Respiration was established promptly in 6 and in the other 
6 was delayed, irregular, or shallow for five to ten minutes after birth 
and m one instance remained so for one and one-half hours. All but 
one were considered nomal infants on admission to the nursery. Fol- 
lowing the establislmient of normal respiration all twelve infants later 
developed respiratory distress. The symptoms prompted a clinical 
diagnosis of intracranial hemorrhage twice, congenital heart disease 
once, and congenital atelectasis in most of the remainder. Oxygen ad- 
ministration, drug stimulation, traclieal aspiration, and ai’tificial respira- 
tion were of no avail. Autopsy revealed excessive intracranial fluid in 



826 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 

followed by extravasation of fluid into organs and body cavities and 
that an accompanying subarachnoid accumulation of cerebrospinal fluid 
may be produced. 

In support of this belief are the findings of Nicholson,^ who has shown 
that dogs subjected to low alveolar oxygen concentrations for short 
periods of time exhibit a decrease in the flow of cerebrospinal fluid while 
exposure over longer periods tends to increase the flow. High carbon- 
dioxide concentrations also tend to increase the flow of fluid. 

The clinical course and pathologic findings in the infants I’eported by 
Clifford are similar to those that ive have described above. It is interest- 
ing to note that all were delivered by cesarean section in association with 
placenta previa, while in our series only three of the infants delivered by 
the same method were subjected to this procedure because of placenta 
previa. We have observed a large number of infants delivered through 
the vagina who have died following placenta previa and premature de- 
tachment of the placenta where death was definitelj’- due to anoxia. Al- 
though there is often a slight extravasation of fluid and red blood cells 
into the meningeal spaces in such cases, the amount of fluid is rarely as 
great as that found following delivery by cesarean section. Our experi- 
ence suggests that the method of delivery may be more important in the 
production of increased fluid than is the indication for the operation. 

Why only certain infants should exhibit this increase in meningeal 
fluid is not clear. It occurs proportionately much more often in associa- 
tion with birth by cesarean section for these infants represent only about 
one-twentieth or less of all those born. In general infants delivered 
by this method vary from those born by the vaginal route only inasmuch 
as they are suddenly removed from the intrauterine environment, in- 
stead of being subjected to the pressure exerted by uterine contractions 
and the passage of the head through the birth canal. One could conceive 
that a greater amount of fluid than we ordinarily realize is present with- 
in the cranial vault during intrauterine life ; that nature has provided it 
for protection during birth in order that molding of the skull may not 
cause damage to the brain substance; that normally it is reduced in 
amount during the process of birth, and that when the head does not 
pass through the pelvis, the amount normal to intrauterine life remains. 
On the other hand it could also be possible that relatively little fluid is 
present while the infant is within the uterus, but that when suddenly 
removed, the reduction in pressure to which it is subjected, causes an 
extravasation of fluid into the spaces around the brain. 

The group which is particularly affected is made up of those infants 
who are slightly premature and have a birth weight between 2,000 and 
2,500 Gm. Of the 25 infants discussed in this report, 16 weighed from 
2,000 to 2,500 Gm., 6 from 2,500 to 3,000, and only 3 were over 3,000 
Gm. 
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Of the 4 infants delivei-ed following late aTtiticial rnptnre of the 
meinbranes by methods other than cesarean section, two breathed 
spontaneously immediately after birtli and appeared entirely normal. 
Resi^iration was delayed two minutes and a tracheal catheter was used 
in the third, and in' the fourth i-espiration was never normally estab- 
lished. The last infant lived only one hour. The first three survived 
eighteen, forty-five, and fifty hours and the clinical course of each was 
similar to those dying after cesai'ean section. At autopsy there Avas 
slight interstitial pulmonary hemorrhage in 2 and no abnormality ex- 
clusive of increased fluid in ‘the other 2. The amount of fluid Avithin the 
head Avas 22, 30, 32, and 55 c.e. Labor lasted from four hours to seven 
and one-half hours. No significant maternal complications Avere present. 

The 4 remaining infants Avere delivered after spontaneous rupture of 
membranes. ResiDiration Avas promptly established in 3, although it re- 
mained irregular or shalloAV for some time in 2 of these. In the fourth, 
respiration Avas slightly delayed but soon became normal. These infants 
lived three, tAvelve, thirteen, and eighteen hours and shoAved a repetition 
of the clinical findings noted in the prcA'iously described infants. Labor 
Avas less than six hours in 3, and thirty-three hours in the fourth. No 
maternal complications Averc jiresent. At autopsy early pneumonia Avas 
found in one and peteehiae of the thoracic viscera in 2. Fluid measure- 
ments Avere 22, 25, 40, and 74 c.e. 

In addition to the 20 infants born alive, 5 others have been foiind 
Avho exhibited a marked increase in intracranial fluid. These died in the 
intra-partum period shortly before birth. One of these Avas delivered 
by laparotomy folloAving rupture of the uterus Avhich had resulted in 
extrusion of the infant into the abdominal cavity. The other 4 Avere 
delivered vaginally Avithout instruments folloAving artificial rupture of 
the membranes. Tavo of the infants Avere knoAvn to have been alive at the 
time of membrane rupture and the other tAvo Avere alive at the last exam^ 
ination for heart tone ])rior to delivery. IMembranes in these tAvo Avere 
ruptured at the end of the first stage of labor. Labor lasted airproxi- 
mately three and one-half hours in 3 and .sixteen hours in the fourth. 
Associated anatomic lesions demonstrable at autopsy AA'cre peteehiae 
of the thoracic viscera (t.AVo) and clubfeet and a cleft palate (one). 
Fluid measurements in tAvo of the cases Avei'c 35 and 37 c.c. 

Discussion 

The ciuestion immediately arises as to Avhethcr the excessNe meningeal 
fluid is primary or secondary, i.c., Avhethcr it is the cause or the result 
of the asphyxia arising from inadequate pulmonary ventilation. 

Clifford’ belicA’es that, the meningeal edema is part of a progressiA’c 
disturbance Avhich is brought about by inadequate oxygenation of the 
blood. He has i-eported 11 infants Avho died folloAving cesarean section 
performed for maternal hemorrhage from placenta preA'ia. All infants 
developed severe respiratory embarra.ssment, and all but 2 died Avithin 
thirty-six hours after birth, although no evidence of fetal distress had 
been noted prior to deliveiy. He believes that a.sphyxial changc.s result- 
ing from interference Avith placental circulation had occurred before 
deliA-ery despite the absence of .symptoms. He .states that the initial 
stage of generalized congestion A\'hich re.suHs f)-om aspliyxia i.s soon 
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The nucleotide nitrogen of tlie wliole blood in various diseases besides 
the anemias and polycytliemias has also been studied by Rothmann^® 
and by Allen, Lucia, and Bilcrd^ In general no alterations in the 
nucleotide nitrogen were observed wliieh could not be correlated with 
changes in the red cell or white cell count. Tliere is, however, a sug- 
gestion in Rothmann's paper that the lilood nucleotides may vary in- 
dependently of the red cells in gout. 

In eclampsia there are rapid changes in the blood uric acid levels. 
There might be, therefore, some correlation between the blood uric acid 
level and the blood nucleotide level in this disease which could be ob- 
served. Tlierefore, to ascertain Avhetlier or not tliere is any such" rela- 
tionship between the blood uric acid levels and the blood nucleotides in 
normal pregnancy and/or in the toxemias of pregnancy the blood 
nucleotide nitrogen, the blood nucleoside plus free purine nitrogen, and 
the uric acid were determined in a series of nontoxemia cases and in 
several cases of toxemia. 

Several methods for the quantitative determination of the blood 
nucleotides have been described”- or applied to this end^® by 

different investigators. The results obtained are summarized in Table I. 
The type of filtrate used in the analysis is indicated since Kerr and 
Blish^® showed that higher values arc obtained with trichloroacetic acid 
filtrates than with tungstic acid filtrates. 

Table I. Nucleotide Nitrooen of Humax Blood as Determined by Various 

Investioators 


number 

OF DETER- 
MINATIONS 

SEX 

1 

FILTRATES 

NUCLEOTIDE 
NITROGEN 
MG. % (MEAN 
VALUE) 

INVESTIGATOR 

0 


Acetic acid, Sulfo- 
salieylic acid and 
uranium acetate 

4.17 

Tannhaiiser and 
Czoniczerit 

5 


Folin-Wu 

3.9 

Jacksonts 

6 

F 

Folin-Wu 

3.2* 

Buell and Perkinsis 

11 

M 

Folin-Wu 

3.9* 

Buell and Perkins’ 

1 

“ 

Tungstic acid 

3.15 

Mozolowski’S 

2 

— 

Acetic acid 

3.97 

5.74 

Mozolowskiis 

98** 


Folin-Wu 

3-5 

Eothmannio 

190*** 

F 

Folin-Wu 

4.3 

Erickson and Okej-si 

? 

- 

Trichloroacetic 

6.86 

Kerr and Blishi” 

<i 

- 

Tungstic acid 

3.81 

Kerr and Blish’” 

25 1 

M 

Trichloroacetic 

6.25* 

BuelPt 

25tt 

F 

Trichloroacetic 

5.5* 

BuelPt 

93t 

M 

Trichloroacetic 

5.0 

Alien, Lucia, and 
Eileris 

31§ 

F 

Trichloroacetic 

4.9 

Allen, Lucia, and 

Eileri3 


♦Calculated values based on the assumption that the blood nucleotide is mainly 
adenyilc acid, containing 20.1 per cent nitrogen. 

**An average of 98 p.-ithologic cases. 

*'®On IG women. 
tOn 9 men. 
ttOn 8 women. 

JOn 76 pathologic cases. 

§On 2G pathologic cases. 
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Summary 

Among infants wlio die early in the newborn period of apparently un- 
known causes, meningeal edema (external hydrocephalus) must be con- 
sidered as a possible cause. It is most commonly found following de- 
livery by cesarean section. The maternal complications necessitating this 
method of delivery do not seem to be causative factors. Slightly prema- 
ture infants are more often affected than those born at term. 
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BLOOD NUCLEOTIDES IN PREGNANCY AND IN THE 
TOXEMIAS OF PREGNANCY- 

Roy W. Bonsnes, Ph.D., and H. J. Standee, M.D., New Yoek, N. Y. 

(From the Department of Ohstetrics and Gynecology, Cornell University Medical 
College and The New York Hospital) 

I T HAS long been suspected that the hyperuricemia observed in the 
toxemias of pregnancy might be due to an alteration in uric acid 
metabolism.^*® However, little is knoum of the metabolic pathways lead- 
ing to the formation of or to the destruction of uric acid in man. One 
is, therefore, forced to make certain assumptions as to the possible 
pathways of uric acid metabolism in order to study the etiology of 
eclampsia. Precursors of uric acid might, for instance, be either blood 
nucleotides, nucleosides, or other purines. 

The blood nucleotides were first discovered by Bass,^ in 1914, when he 
presented ewdenee for the existence of combined purines in human 
])lood. The combined purine was present as a nucleotide, and it was con- 
fined mainly to the red blood cells. Adenine seemed to be the principal 
purine present. 

A successful isolation of the nucleotides present in human blood has 
not been accomplished. However, Jackson,® in 1924, did succeed in 
isolating a mixture of nucleotides from human blood. After hydrolysis 
of this product adenine was isolated. It is now generally assumed that 
adenylic acid is the principal nucleotide present in human blood. The 
pyridine-adenine dinucleotides are present only in traces.® 

Although Bass first showed that the nucleotides of the blood were 
present mainly in the red cells, it remained for Rothmann^® and 
BuelP^’ to demonstrate a correlation between the nucleotide content of 
the whole blood and its hemoglobin content, the hematocrit and the red 
cell count. Allen, Lucia and Eiler^® have also found this relationsliip to 
hold ex cept in cases of leucemia.^®’ '*'* 

•This study was aided by a frrant from The Jolin and Mary K. lilarkic Foundation. 
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and by Allen, Lucia, and Eiler^® in various diseases. Probably this 
difference is due to the decrease in both the liematoerit and hemogiobin 
usually observed in the last trimester and at term in normal pregnancy.^* 
This contention is confirmed by the fact that the average hematocrit 
was 35.9 in the nontoxemic series and 35.2 in the toxemic series, while 
the normal nonpregnant hematocrit as given by Buell in her series would 
be about 42. The hemoglobin at term is usualh” about 80 per eent.-^ 

Table III. Nucleotide Nitrogen, NucijEOside Plus Free Purine Nitrogen, Uric 
Acid Nitrogen and Hematocrit of Toxemia Cases 


case 

hemato- 

crit 

% 

nucleo- 

tide 

nitrogen 

MG. % 

nucleo- 
side + 
free purine 

NITROGEN 
MG. % 

uric acid 

NITROGEN 
MG. % 

DIAGNOSIS 

J.W. 

34 

3.72 

2.04 

1.8 

iMild pre-eclampsia 

G.M. 

36 

3.64 

1.26 

1.4 

iMild pre-eclampsia 

E. A. 

30 

2.72 

1.12 

1.41 

i Toxemia 

D.L. 

41 

3.78 

1.26 

1.5 

Severe pre-eclampsia 

H. S. 

47 

3.10 

1.60 

1.3 

Severe pre-eclampsia 

H. S. 


4.53 

1.74 

0.9 

H. S., 7 days post par- 
turn 

O.P. i 

36 

4.08 ! 

- 

1.5 

Severe pre-eclampsia 

M.P. 

41 

3.24 ! 

2.19 

1.60 

Severe pre-eclampsia 

M.P. 

*» 

3.2S 

0.62 


M. P., 7 days post par- 
tum 

T.M. 

39 

4.94 

0.84 

1.4 

Severe pre-eclampsia 

P.F. 

26 

3.24 

1.18 

1.0 

Severe pre-eclampsia 

Jb. 

36 

3.67* 

2.49 

1.4 

Post-partuDi eclampsia 

(J.L.) 

32 

(3.95) t 

4.02 

3.4 

Ante-partum eclampsia 

H.M. 

36 

3.S8I 

1.76 

1.7 

Fulminating eclampsia 

(H. M.) 

•** 

(3.36)^ 

1.18 

1.7 

Immediately post par- 
turn 

H. M. 

25 

3.22 

1.03 

1.3 

H. M., 4 days post par- 
turn 

Mean 

35.3 

3.65 





"Delivery 7 ;12 a.m. Convulsion at 12 :00 noon. Blood sample at 12 :15 p.m. 
tLast convulsion 8 :50 a.m. Blood sample at 10 :00 a.m. 

$Last convulsion at 5 :30 p.m. Blood sample at 7 -.15 p.M. 

SDelivery 6:30 a.m. Blood sample 11:00 a.m. 

Figures in parentheses were not included in the statistical evaluation of the data. 


There seems to be no correlation between the blood uric acid level 
and the blood nucleotide level either in the nontoxemic or hi the toxemic 
series. In tliis respect specific cases are of interest. Case J. P. in the 
nontoxemic series had an extremely low blood uric acid and yet here 
blood nucleotide nitrogen was within normal limits. In the toxemic 
series, it can be seen that the blood uric acid in Cases M. P., J. L., and 
H. M. were all quite high while the blood nucleotide nitrogen was again 
within normal limits. 

These data agree in general mth those obtained by previous hi- 
vestigators^°> who have not found any significant variation in the 
blood nucleotides except in those diseases which involve the cellular, ele- 
ments of the blood. It is of interest to note in this connection that the 
concentration of the pyridine-adenine dinueleotides remains constant 
within the red cell even in pellagra.® 

The nucleoside plus free purine nitrogen is of the same order of 
magnitude and in most eases approximately equals the value for the uric 
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Materials and Methods 

All the cases studied were in-patients in this clinic. The iioutoxemias 
were mainly cases of normal pregnancy. Included in the series, how- 
ever, is one ease (J. F.) of vomiting in the ninth week of pregnancy 
(of interest because of the extremely low blood uric acid level) ; one 
ease of hyperten.sive disease (F. P.); and one case of cardiac disease 
with inactive pulmonary tuberculosis (M. M.). Except for J. F., they 
were all in their last week of pregmancy when the blood samples were 
taken. 

Blood samples from the toxemia cases were taken at the height of the 
disease and in a few cases samples were taken again during the puer- 
perium. 

The blood was removed from an arm vein in the usual manner and 
was transferred to a small bottle containing oxalate. Ten milliliters of 
blood were then immediately added to 40 ml. of 10 per cent trichloro- 
acetic acid. This mixture was shaken and allowed to stand for twenty 
minutes before it was filtered. Blood nucleotide and blood nucleoside 
plus free purine nitrogen were determined on an aliquot of this filtrate 
133 ’' the method of Kerr.^® Simultaneous uric acid determinations were 
made on tungstic acid filtrates 133’^ the direct method of Folin.-^ The 
hematocrit was determined 133’^ the Wintrobe^® method. 

Results and Discussion 

The results of these analyses are summarized in Tables II and III. 
The mean value for the blood nucleotide nitrogen in normal pregnancy 
during the last week of pregnancy is 3.48 ± 0.67 (<r) mg. per cent, -while 
in the toxemias of pregnancy the mean value is 3.65 ± 0.58 (a). The 
t value for the difference between the means is 1.83. Tlie t value should 
be greater than 2.06 for the difference between the two means to be 
significant. 

These values for the blood nucleotide nitrogen are significantly lower 
than those reported l 3 y both BuelP^ in nomial nonpregnant women 

Table II. Nucleotide Nitrogen, Nucleoside Plus Free Purine Nitrogen, Uric 
Acid Nitrogen and Hematocrit of Nontoxemic Patients 


CASE 

iiesiatocrit 

% 

nucleotide 

NITROGEN 

MG. % 

NUCLEOSIDE + 
FREE PURINE 

NITROGEN 

JIG. % 

URIC ACID 
NITROGEN 

MG. 7o 

I.S. 

.39 

3.89 

0.73 

0.90 

J.P. 

39 

3.11 

■ 

0.13 

M. B. 

35 

3.22 

0.59 

0.71 

F.P. 

46 

4.44 

1.04 

1.00 

C. M. 

38 

3.22 

0.95 

0.90 

F.P. 

46 

4.14 

0.53 

0.90 

C.K. 

32 

4.06 

1.42 

1.02 

E. V. 

36 

3.14 

0.70 

0.69 

A.B. 

39 

3.58 

0.84 

0.90 

D.E. 

35 

1.76 

0.84 

0.90 

C. L. 

38 

3.42 

1.26 

1.31 

A. G. 

35 

3.87 

0.70 

0.85 

M. M. 

41 

3.42 

0.70 

1.42 

Mean 

35.9 

3.48 




•Very low. 













THE INCIDENCE OF THE RH FACTOR AND 
ERYTHROBLASTOSIS FETALIS IN CHINESE* 

Philip Levine, M.A., M.D., and Helena Wong, M.D.f Newark, N. J. 

(From the Division of Laboratories of the Newarl: Beth Israel Hospital) 

R ecent studies have revealed that iso-immunization of the Rh- 
mother by the dominant Eh factor of fetal blood is the essential 
feature in the pathogenesis of erythroblastosis fetalis, in at least 90 per 
cent of the cases. The statistical data indicate that the source of the 
intrauterine hemolysis of fetal blood, which is responsible for the clinical 
and pathologic criteria of erjdhroblastosis fetalis, is the action of ma- 
ternal immune anti-Rli agglutinins on the susceptible Rh+ fetal blood.^’ - 
There is alreadj’’ evidence that the incidence of the Eh factor is dif- 
ferent in the white and in the colored races. Thus, with a particular 
human anti-Eh serum, there are 15 per cent Eh- white individuals in 
contrast to values varying from 5 to 8 per cent among colored individ- 
uals.^’ * All other factors being equal, but particular!}^ the capacity to 
produce anti-Eh agglutinins, one should expect to find a greater inci- 
dence of erythroblastosis fetalis in white than in eolored infants.® This 
observation seems to correspond with clinical observations of Potter,® 
and our own recent experience with a vast clinical material. In post- 
mortem studies of fetal and neonatal conditions. Potter found that the' 
incidence of erjdhroblastosis fetalis was 2.1 per cent and 0.7 per cent 
for the white and colored races respectively. 

Recently an opportunity presented itself to study the distribution 
of the Eh factor in Chinese living in New York City. In the course of 
a discussion, one of us (H. W.) expressed the opinion that this condi- 
tion is probably rare among Chinese infants. If this could be shpwn 
to be correct, one should expect to find a very low incidence of Rh- 
individuals in a random Chinese population. This was confirmed in a 
study of 150 Chinese persons residing in New York City, only one of 
whom was Eh- Tlie contrasting distribution of Rh+ and Eh- reac- 
tions among white and Chinese as tested witli three varieties of human 
anti-Eh sera is given in Table I. 


Table I. Agglutination Reactions With Human Anti-Eh Sera 


NUJIBER TESTED 

1 ANTI-RHj, „ 

1 ANTI-RH, 

ANTI-EHj , 

1 + 1 

- 

-I 

- 

+ 

1 - 

334 White 

150 Cliinese 


13.0 

0.7 

So.O 

99.3 

15.0 

0.7 

73.0 

93.0 



'Aided by grants from the National Committee on Maternal Health and the Blood 
Transfusion Association of New York. 

tFellowship Student of the American Bureau for Medical Aid to China. 

S32 
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acid nitrogen obtained by independent determinations of the uric acid 
b.y the Folin direct colorimetric method. Assuming that the methods 
used are sufficiently reliable, it would appear that nucleosides and 
purines other than uric acid are present in very small quantities in 
human blood. 

Summary 

The average blood nucleotide nitrogen in 12 cases of non'toxemic preg- 
nancy with an average hematocrit of 36 per cent was 3.48 mg. per cent. 
There was no significant difference between this mean and the average 
blood nucleotide nitrogen determined in 12 eases of toxemias of preg- 
nancy. The nucleoside plus free purine nitrogen was in most cases ap- 
proximately equal to the uric acid nitrogen. 
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incidence of erythroblastosis fetalis also in American Indians, but clini- 
cal evidence to support this view is still to be supplied. 

The bloods of Chinese and pure-blooded Indians, however,’ differ in 
the incidence of reactions obtained with the anti-Rhj serum. This is . 
indicated in the results shown in Table II. 


Table IT 


AUTHOR j 

RACE 

NO. OF INDIVIDUALS 

PER 

CENT 

+ J 


Levine et al.2 

■White 

334 



Landsteiner et al.n 

Indians 

69 



Levine and Wong 

Chinese 

150 


mm 


As already stated, the anti-Rh 2 serum is not as significant for the 
diagnosis of erythroblastosis fetalis and for the prevention of intra- 
group transfusion reactions as the anti-Rh^, 2 op anti-Rh^ sera. How- 
ever, these findings as well as these given in Table III are of consid- 
erable interest from an anthropological viewpoint. 

The bloods of the Chinese individuals were tested also for the inci- 
dence of blood groups, subgroups and the factors M and N. For com- 
parative purposes the corresponding distribution in a white population 
is also reported. 

Table III 


\ 

WHITE 

CHINESE 


45.0 

30,0 

A 1 

41.0 

34.0 

B 

10.0 

25.3 

AB 

4.0 

10.7 

M 

29.2 

23.3 

N 

21.2 

22.0 

hlN 

49.6 

54.7 


Of the 67 Chinese bloods of Groups A and AB, all but 9 were tested 
for the subgroups.’" Only two of the 58 bloods, both in Group AB, were 
found to belong to subgroup A,. In contrast to the low value of 3 per 
cent Ao are the corresponding figures of 37 per cent for colored and 
14 per cent for white individuals.^- 

Summary and Conclusion 

Hitherto studies on the distribution of the blood groups and other 
blood factors in various races had academic interest only. However, 
this state of affaire is considerably altered by the findings presented on 
the correlation of the incidence of erythroblastosis fetalis and Rh nega- 
tive reactions obtained with anti-Rh serums, „ or anti-Rh^. The pos- 
sibility of this relationship for the colored and white races was already 
suspected but it is definitely established on the basis of the more strik- 
ing differences between white and Chinese population. 

•These bloods were tested in four batches. One of these containing 9 individuals 
of Groups A and AB was not tested for the subgroups. 
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In agreement with Landsteiner and Wiener tlie terminolog.y used in 
Table I is employed for the differentiation of the three varieties of hu- 
man anti-Bh sera. It is based on the observation of Levine® tliat tlie 
anti-Eh serumj^, , contains more than one antibody. 

As indicated elsewhere,^ anti-Eh^. „ or anti-Eh^ sera are of far greater 
significance for the diagnosis of erythroblastosis fetalis than the anti- 
Eh, serum. Using the anti-Eh, seiTim which may be considered as 
standard, Eh- individuals are 21 times less frequent in Chinese than 
in white individuals. Accordingly, this observation serves as a basis 
to support the contention that erythroblastosis fetalis is vei\y rare among 
Chinese infants. A search of the literature, indeed, reveals only one 
genuine case of ei'ythroblastosis fetalis in a Cliinese infant reported in 
1932 by Ku and Li.'^ The files of the Chinese Medical Journal from 
1916 to date fail to reveal the report of any other proved cases. 

Further support for the view that erythroblastosis fetalis is very rare 
among Chinese infants could be obtained from the experience of Drs. 
N. J. Eastman® and U. Eno.® In the six years of his experience at the 
Peiping Union Medical College covering 4,000 deliveries. Dr. Eastman 
“saw no cases which were recognized as erythroblastosis fetalis,” and he 
states further that none were observed in 3,000 additional deliveries in 
the four jmars subsequent to his stay in China. Dr. Eastman writes: “Of 
course, the question can be raised as to whether some instances of eryth- 
roblastosis fetalis were not overlooked. Tliis is doubtless a possibility, 
but I believe that clear-cut examples of fetal hydrops could not have 
escaped our attention. In other words, my experience rvould be in keep- 
ing with your findings.” 

The experience of Dr. U. Eno, Professor of Obstetrics at the Woman’s 
Christian Medical College in Shanghai, may also be quoted: “Mild 
jaundice of the newborn is very common in China, but no case of eryth- 
roblastosis fetalis was diagnosed or suspected in a series of 10,000' de- 
liveries over a period of eleven years at the Margaret Williamson Hos- 
pital. This refers to the three weU-recognized clinical forms of eryth- 
roblastosis fetalis : fetal hydrops, icterus gravis and anemia of the new- 
born. ’ ’ 

Based on the incidence only of fetal hydrops of 1 :1,34S deliveries as 
given by Javert,^® one should expect at least 12 cases among 17,000 
deliveries, the combined experience of Drs. Eastman and Eno. The 
incidence of all forms of ei’ythroblastosis fetalis in New York is given 
as one in 400 deliveries, so that one may e.xpcct to observe more than 
forty cases in 17,000 deliveries. Granting that the milder forms of 
icterus gravis or anemia may have been overlooked, this .should cer- 
tainly not hold for fetal hydrops and the more severe forms of icterus 
gravis, the diagnostic criteria for which are, as a rule, clear-cut. 

In a recent paper, Landsteiner, Wiener and IMatson” found only one 
out of 120 full-blood American Indians to be Eh- in tests with standai-d 
anti-Eh sera. Accordingly, one should expect a corre.spondingly low 



836 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


presence or absence of a history of previous failure. Of those that de- 
compensated before, 75 per cent had cardiac failure when pregnant, 
as compared to a 14.1 per cent incidence of cardiac failure in the group 
who had never before experienced decompensation. 

From the study of this first group of 345 cases several other conclu- 
sions relative to the management of heart disease in pregnancy were 
reached. It appeared that the greatest incidence of failui'e occurred 
in the seventh and eighth months. It was found that the morbidity 
and mortality rates following cesarean section were significantly higher 
than following vaginal deliveiy, and that decompensation in labor was 
a rarity. 

Thus from Jan. 1, 1939, the cardiac clinic in the Margaret Hague 
Maternity Hospital has been conducted on the following basic principles : 

1. All pregnant women witli heart disease are examined at frequent 
intervals and urged to spend several hours in bed eveiy day. 

2. All patients whose measure of functional capacity prior to the 
pregnancy places them in Grades III or IV are hospitalized at their first 
visit to the clinic, regardless of hoAv well they may seem to be at the 
time; and kept at absolute bed rest for the remainder of the pregnancy. 

3. All patients who give a history of previous decompensation are 
treated as Grade III and IV cardiacs; hospitalization at absolute bed 
rest for the remainder of the pregnancy, with no attention paid to their 
functional capacity at the time first seen. 

4. The cardiac patient who is more than twenty-five years of age is 
observed at weekly intervals. At the first sign of any decrease in cardiac 
reserve she is hospitalized and placed at absolute bed rest for the re- 
mainder of her pregnancy. 

5. Special care was taken and increased bed rest ordered in every 
cardiac patient during the sixth, seventh, and eighth months. 

6. Surgical intervention was considered contraindicated. Labor was 
allowed to occur spontaneously and cesarean section resorted to only 
when obstetric indications existed. 

The purpose of this paper is to compare the result of this type of 
management to that previously enforced. For this study we have 
divided our eases into three groups, clinic cases, non-clinic cases, and 
private eases. The clinic cases, a total of 157 patients, include all preg- 
nant women with rheumatic heart disease who registered at the Mar- 
garet Hague clinic at any time prior to delivery. The nonclinic cases, 
a total of 11, are composed of that group of women who did not register 
at the hospital until labor began or who were found to be in cardiac 
failure at their first ante-partum clinic visit. The pi’ivate cases made 
up a total of 55 patients. Thus these three groups include every preg- 
nant patient vuth rheumatic heart disease seen at the hospital from 
Jan. 1, 1939, to Aug. 1, 1942. 

In the clinic group of 157 consecutive eases there occurred four fail- 
ures, an incidence of 2.5 per cent as compared to an incidence of 22.3 
per cent in the first series. Onl.v one death occurred in this group, an 
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RHEUMATIC HEART DISEASE 

A Controllable Complication of Pregnancy 

Harold GtOREatierg, M.D., Jersey City, N. J. 

(From the Cardiac Clinic, Margaret Hague Maternity Hospital) 

I N 1941 an analysis of 345 cases of rhenmatic heart disease compli- 
cated by pregnancy "was reported.^ This series included all the cases 
seen at the Margaret Hague Maternity Hospital from January, 1933 
to January, 1939. A second series including all the cases seen from Jan- 
uary, 1939, to August, 1942, has recently been completed. This latter 
group comprises 223 eases. 

In both series ive followed the New York Heart Assoeiation classifica- 
tion as follows : 

Grade I: Patients with cardiac disease and no limitation of 
physical activity. 

Grade II: Patients nitli cardiac disease and slight limitation of 
physical activity. 

Grade III: Patients with cardiac disease and marked limitation 
of physical activity. 

Grade IV: Patients with cardiac disease who are unable to carry 
on any physical actimty without discomfort. 

From the analysis of the first series, there emerged three prognostic 
aids. We felt that it was possible to foretell fairly accurately which 
patient with heart disease will fail unless adequate bed rest is enforced. 
First, the functional capacity of the heart in the nonpregnant state is 
of great importance. In the first series 83 per cent of the failures 
occurred in the badly incapacitated groups. Grades III and IV, while 
only 17 per cent of the failures were in the comparatively well-function- 
ing Grades I and II. Second, an equally important aid is the patient’s 
age; 42.6 per cent of the pregnancies in women over thirty years of 
age were complicated by cardiac failure as compared to 16.1 per cent 
in the group under thirty. A third significant aid in prognosis is the 
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much emotional stress. Response to therapy was good. Spontaneous 
and uneventful labor occurred at term. 

This failure was an unexpected and probably an unavoidable occur- 
rence. 

Case 4.^ — M. D. (History 1145), aged 35 years, had rheumatic heart 
disease, enlarged heart, mitral insufficiencj'^ and stenosis. Grade III prior 
to this pregnancy. She was hospitalized at her first clinic visit in rela- 
tively good condition. Uncooperative to an extreme degree, she signed 
her release after five weeks of bed rest, did not report to clinic, and re- 
turned to the hospital six weeks later. A spontaneous two-hour labor 
was followed an hour later acute left ventricular failure which re- 
sponded quickly to therapy. 

We anticipated trouble in this type of ease and possiblj^ could have 
avoided it. We believe that three of these failures were preventable. 

In the private series of 55 patients there were 19 failures, an inci- 
dence of 34.5 per cent, and 5 deaths, or 9.1 per cent. Wliile we do not 
intend to compare the private and clinic groups, we feel that the record 
made by the private doctor is a bad one. Many of the patients in the 
private series did not know they had heart disease; scarcely any re- 
ceived adequate bed rest; practically all revealed in their histories that 
their cardiac reserve had been decreasing gradually for weeks or months 
before frank decompensation had occurred, but the signals were un- 
heeded. In the first series reported in 1941, the failure rate in the 
private cases was 45.2 per cent. Slight, if any, improvement has taken 
place. 

The nonclinic group of 11 cases needs little comment. Six failures, 
54.5 per cent, and two deaths, 18.2 per cent, occurred. 

Since completion of the analysis of the first series of cases it has been 
the policy at the Jilargaret Hague Maternity Hospital to manage the 
labor of pregnant women with heart disease on the basis of obstetric 


Table II, Cesabean Section, Private vs. Clinic 


GILVDE 1 

TOTAL 1 
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ineidenee of 0.64 per cent as compared to an incidence of 3.47 per cent 
in tlie first series. 


Table I. Priv.vte, Cunic, Non-Clinic Cases 


1 

NONCLINIC 

PRWATE 

CLINIC 

Total 

11 

55 

157 

Failed 

6, 54.5% 

19, 34.5% 

1 4, 2.5% 

Died 1 

2, 18.2% 

5, 9.1% 

; 1, 0.64% 


We believe that several of the cardiac failures could have been 
avoided and therefore include a bi’ief summary of the histories of these 
cases. 


Case 1. — C. S. (History 41307), aged 24 years, para i, gravida ii, 
had rheumatic heart disease witli enlarged lieart, mitral stenosis and 
insufficiency, (drade III prior to this pregnancy, and a history of de- 
compensation in her first pregnancy. At the first clinic visit in the 
fifth month of her pregnancy, this patient was hospitalized and placed 
at absolute bed rest although her condition at the time seemed excellent. 
Her course in the hospital was so good that an order Avas left to “allow 
bathroom privileges.” It should be stressed that this procedure was 
contrary to our general rules. Acute left Amntricular failure occurred 
during the thirtieth week of this pregnancy. Response to therapy Avas 
good, compensation returned rapidly and spontaneous uneventful labor 
occurred ten Aveeks later. 


Case 2.— -]\IeN. (History 16727), aged 32 years, had rheumatic heart 
disease, enlarged heart, mitral insufficiency and stenosis, Grade III 
prior to this pregnancy, a history of preAuous decompensation. This 
patient, too, was admitted to the hospital in good condition at her first 
clinic visit in the third month of her pregnancy. Absolute bed x’est Avas 
enforced for three months. Tliis patient and Case 1 were in the hos- 
pital at tlie same time. This patient, too, was allowed “bathroom privi- 
leges and she,_ too, failed at the beginning of the eighth month, an 
acute left ventricular failure, and died Avithiii tAventy-four hours. 


_ These two eases were grouped together because their histories are quite 
similar. They were in the hospital at the same time and received the 
same management. It Avas determined later that both patients had been 
alloAved out of bed much more than the “liathroom privileges” had 
niteiided. Whetlier or not these failures could have been prevented is 
impossible to say, but an element of doubt exists and since this expe- 
rience no compromise on bed rest is accepted. Absolute bed rest is 

Rt,V4P.T. V ontm*nnrl 


dis^aS a sntlf I’heumatie heart 

uLsease, a small lieait, mitral insufficiencA' and stenosis Grade T rvi-lm. 

.,he w.?, 'Uv'laS To' r 
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3. Heart disease is no indication for cesarean section. The two sec- 
tions performed in the clinic series of 157 eases were on the liasis of 
obstetric indication. 

4. Considering a previous I'eport of 345 cases together with this series 
of 223 eases, in which no therapeutic abortion was performed, it is 
probable that practicallj' every pregnancy encountered in a patient 
with heart disease can be brought to a successful spontaneous termina- 
tion, if adequate prenatal care is instituted and if absolute bed rest is 
enforced when indicated. 
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CERVICAL SECRETION IN CHRONIC CONORRHEA IN THE 

PROSTITUTE 

Hyman Strauss, M.D., Edward A. Horowitz, M.D., and 
Isaak Grunstein, M.D., Brooklyn, N. Y. 

(From the Department of Gynecology, Kingston Avenue Hospital) 

I T IS well known that in the female clironic gonorrhea is sometimes 
difficult and occasionally impossible to diagnose. The so-called 
“stigmata” of chronic gonorrhea in the loiver genital tract of the fe- 
male are alisent in some cases which are bacteriologically positive for 
the gonococcus. The majority of the eases of chronic gonorrhea in tlie 
female do, in our experience, bear clinical evidence of infection, though 
these clinical findings are not pathognomonic of gonorrhea and when 
present before treatment, may persist after gonococci have disappeared 
from the secretions. 

The diagnosis of gonococcal infections by means of cultures is a great' 
advance, but the culture method also has definite limitations, especially 
in chronic gonorrhea. 

In 1942, a detailed clinical and baeteriologic study was made of the 
discharges from the cervix and ui’ethra of 81 women, all prostitutes, who 
had been sent into the Kingston Avenue Hospital for the treatment of 
gonorrhea. 

Material 

The venereal disease service of the Kingston Avenue Hospital receives 
liatients who have been found gonococcus positive by the Health Depart- 
ment. Because of their occupation (prostitutes), they have been 
forced to enter the hospital for treatment to render them noninfec- 
tious. The diagnosis of gonorrhea had been established in each case by 
a positive culture report from the Routine Gonoeoecus Culture Labora- 
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indication, essentially as tliongli the women were not suffering from 
heart disease. In short, heart disease/‘per se” is not an indication for 
cesarean section. In the present series of 223 cases, 10 sections were 
performed, an incidence of 4.6 per cent. However, the figures are more 
revealing when the private and clinic eases are compared. 

Of the total of 156 clinic cases (the patient who died being unde- 
livered), two sections were performed. One was considered necessary 
by the attending obstetrician in an elderly primipara with eephalopelvic 
disproportion. This patient was a well-compensated Grade I cardiac. 
The other was performed as an elective procedure at thirty-seven weehs’ 
gestation because of toxemia of pregnancy. This patient was a well- 
compensated Grade I cardiac, a primipara with a breech presentation. 
Thus of the clinic series 98.7 per cent were delivered vaginally and 1.3 
per cent by cesarean section, the latter by reason of obstetric indication. 

Of the 53 private eases, two having died undelivered, 8, or 15.1 per 
cent, were delivered by the abdominal route. Two of these were per- 
formed at the moment of death in an effort to save the infants and 
should be discounted; 2 others were indicated by eephalopelvic dis- 
proportion; 1 was done for placenta previa; and 1, the Grade IV cardiac, 
was a previous cesarean section with twins and an embarrassing poly- 
hydramnios in the present pregnancy. This leaves only 2 sections done 
for so-called cardiac indications. However, 4 other cesarean sections 
were performed with heart disease as the indication, but these could not 
be included in this analysis, since there was no good evidence on the 
chart to show whether or not organic heart disease existed. Thus at 
least 6 women out of 57 eases received operative interference by the 
private physician under the indication of heart disease. 

We wish to emphasize that no patient in this entire series had her 
pregnancy terminated in the early months by medical or surgical means. 
In the clinic group all pregnancies were allowed to go to term; 9 labors 
were premature spontaneously, and there was one spontaneous abortion. 

Summary and Conclusions 

1. Two hundred twenty-three cases of pregnancy complicated by 
heart disease are reported. 

2. A system of management of heart disease in pregnancy is briefly 
outhned. Absolute bed rest for certain classes of cardiac patients is 
stressed. By this means alone the incidence of decompensation in preg- 
nant women with heart disease has been reduced from 22.3 per cent 
to 2.5 per cent, 4 cases out of the total of 157; and 3 of these failures 
may have been preventable. The mortality rate has dropped from 3.5 
per cent to 0.64 pei’ cent. If only part of the diffei’ence between the 
failure uicidenee in private, and clinic cases, 34.5 per cent to 2.5 per 
cent, and if only part of the difference in mortality rates between these 
two gzoups of cases, 9.1 per cent to 0.64 pez’ cent, is due to financial 
difficulties encountei’ed by application of this therapy in private cases, 
some plan must be instituted by maternity hospitals and the associated 
communities to overcome such difficulties. However, the private doctor 
plays a most important part, too, and his responsibility in this condi- 
tion must be stressed. 



Table I. Variations in Cervical Discharge (Without Treatment) 
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toiy of the New York City Department of Health. No patient was sent 
in on a diagnosis of “clinical gonorrhea” or on positive smears alone. 

Each of these patients had been examined gynecologically by a 
Health Department nhysician for clinical evidence of venereal bifec- 
tion. Twenty-four of the 81 eases, or 30 per cent, had been recorded 
on the basis of this examination, as clinically positive for gonorrhea. 
Prom this single clinical examination, it appears that JO per cent of 
these proved eases of gonococcal infection had no clinical signs of 
gonorrhea. 

At the Kingslon Avenue Hospital a gynecologic examination of each 
patient was made at least three times weekly. One of these examina- 
tions was made bv the resident gynecologist, one bv the attendant on 
service, and a third examination by another member of the visiting 
staff. 

The examination of tlie uretlira Skene’s and Bartholin’s glands, the 
uterus and adnexa, was performed in the usual manner but need not be 
described here. Because it is the cervix which is most often the seat 
of gonococcal infection, and the urethra. Skene’s and Bartholin’s glands 
are less often involved, we will confine this report to our observations 
of the secretion of the cervix. We employed the following procedure in 
obtaining ceryical secretion for examination : The cervix is exposed by 
means of a bivalve speculum, and the appearance of the os, the quantity 
and nature of secretion tiierefrom and also of vaginal secretion, if any, 
is noted. The external os is wiped clean with cotton balls. The blades 
of the speculum are 1hen caused to come together compressing the entire 
vaginal portion of tlie cervix, and the speculum is drawn downward. 
Any secretion in the cervical canal is thereby forced out and is available 
for study. 

The staff repeatedly examined eases together so as to arrive at an agree- 
ment as to descriptive terminology. Tlie quantity and character of 
the cervical secretion Avas carefully observed at each examination. The 
quantity ivas designated as profuse, moderate, scant, or absent. In 
character, it Avas mucoid, purulent, or, in most cases, mucopurulent. In 
each case a saline suspension of the vaginal secretion aa’rs examined for 
triehomonads. 

Findings Before Treatment 

The records of the clinical examinations of some of our untreated 
cases shoAA^ed fluctuations from time to time in the character and quan- 
tity of the discharge. At times profuse mucopurulent discharge AAms 
seen, then a day or tAvo later the discharge might be described as scant, 
and some days later moderate, or again profuse. Eepeated examinations 
on the same day shoAved fluctuations in the amount of discharge, but 
this might be ascribed to the expression of the secretion at the time of 
the preA’ious examination. On some days there Avas no clinical CAudence 
of infection, Aidiile at other times the evidence aaus unmistakable. In 
other eases, profuse purulent di.scharge Avas found persistently. 

Of the 81 eases, in 58 (71.6 per cent) there Avas found at one time or 
another a profuse mucopurulent di.scharge from the cervix. 

In 11 (14 per cent), the discharge Avas described as moderate. There- 
fore, 85 per cent of our cases repeatedly examined Avere found to have 
either moderate or profuse mucopurulent discharge from the cervix. In 
12 cases scant or no abnormal cervical discharge Avas found at anv of our 
examinations. 
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not in anj^ way correlated to the oeenrrence of negative cultures. There 
were patients who yielded negative cultures after an interval of tAvo days 
and others Avith positive cultures after more than tliirty daj^s. This 
fluctuation may liaAm been due to the Amriation in the length of the in- 
fection. All Avere cases of chronic gonoridiea, but no accurate data on 
the duration of the infection could be obtained. It may be- assumed 
that the Avomen Avere examined at different stages of the disease. This 
is one of the many factors that may explain the decrease in the number 
of positive flndings on re-examination. Another is the fact that for 
obAuous reasons, these patients Avere greatly interested in concealing 
their infection and probably used various antiseptic substances, sueb 
as intraA’-aginal soap, etc., AAdiich might have influenced the positwe bac- 
teriology of the cervix. 

Treatment 

On our serAuee, gonorrliea is treated b}^ means of sulfathiazole hy 
mouth, 60 gr. daily for seven daj’^s. No local treatment is given and 
no douches permitted. 


A, Clinical Results 

Of 58 patients Avho had profuse mucopurulent discharge from the 
cervix before sulfathiazole treatment, 25 (43 per cent) Avere still noted 
to have profuse mucopurulent discharge three Aveeks after the end of 
treatment, although 3 consecutive post-treatment cultures taken at 
Aveekly intervals had been reported negative. Twelve (20 per cent) of 
the 58 Avho had profuse mucopurulent cervical discharge before treat- 
ment had moderate mucopurulent discharge three Aveeks later, although 
3 consecutive post-treatment cultures Avere negative. Thus 37 of these 
58 patients (63 per cent) Avith profuse mucopurulent cervical discharge, 
although negative baeteriologically, had not become negative clinically. 

Eleven patients AAho entered the hospital Avith moderate mucopurulent 
cervical discharge Avere noted to have but scant discharge three Aveefe 
after chemotherapy Avas terminated. Of 12 patients AAdio had scant or 
no discharge before treatment, althougli their cultures had lieen positiA^e, 
none had discharge three Aveeks later. 

B, Bacteriologic Results 

Apparent bacteriologic cure Avas aehieAmd in 64 of the 65 patients. 
The remaining patient Avas resistant to sulfonamides and Avas Anally 
cured after fever therapy. 

At the onset of the study, smears and cultures Avere taken from th.e 
urethra and cervix every second daj'^ for a period of three Aveeks after 
termination of sulfathiazole therapy. Later this schedule Avas changed 
to six smears and cultures over a similar period. Pi’OAmeatives of 1 per 
cent and 3 per cent zinc sulfate and 5 per cent silver nitrate Avere used 
but Avithout any apparent success in increasing the positive findings. 

The bactericidal test developed by the Gonococcus Research laboratory 
Avhich determines the in vitro reaction of gonococcus strains to sul- 
fathiazole was performed on 23 of the 39 gonococcus strains isolated 
from infected patients. Nineteen shoAved susceptible strain in vivo 
and Autro. The strain obtained from a clinically resistant patient 
shoAved resistance in the test tube also. There ay ere 3 intermediate strains 
of patients AAdio responded to treatment. 
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Clinical Examination 

A single examination just before admission to the hospital had re- 
vealed clinical evidence of infection in only 30 per cent of our culturally 
positive cases of gonorrhea, as compared to 85 per cent 'when the pa- 
tients were repeatedly examined while in the hospital. 

There was a close correlation between the amount of gross cervical 
discharge and the number of pus cells in the smear. There were only 
four exceptions to this: In. three eases the gross discnarge was modei^ 
ate while the number of pus cells was large. The fourth case showed 
profuse mucoid discharge with a complete absence of leucocytes on micro- 
scopic examination. 

Gonococcus culture examinations are used not only for the diagnosis 
of gonococcal infections but also in the determination of cure. _ Since 
only culture positive eases are sent into Kingston Avenue Hospital for 
the treatment of gonorrhea, we have had the opportunity to evaluate the 
culture method in a group of proved cases of chronic gonorrhea. 

In 1940, we took cultures for the gonococcus from a series of cases 
immediately after admission and before the in.stitution of treatment. 
Only 35 per cent of these cultures were reported positive. The cul- 
tures were repeated in those reported negative on the first examination, 
and the positives were increased to a total of 50 per cent. In other 
words, two consecutive cultures were negative, in the absence of treat- 
ment, in half of our newly admitted proved eases of chronic gonorrhea. 
The following year a similar study was made by another bacteriologist 
in our Laboratory. Only 55 per cent of positive reports were obtained 
by repeated culture examinations (varying from two to three in num- 
ber) of untreated patients. 

In the spring of 1942, with the collaboration of Dr. Alfred Cohn of the 
Gonococcus Research Laboratory of the New York City Department of 
Health this subject was further investigated. 

During the period from February 9 to June 1, 1942, 81 female pa- 
tients with culture positive for gonorrhea were examined. Sixteen of 
these were excluded from the report because of (1) early release from 
the hospital obtained through the Director of the Social Hygiene Di- 
vision, (2) treatment received prior to hospital admission, (3) lack of 
cooperation on the part of the particular patient. 

As noted previously, all 65 patients had been found culturally posi- 
tive for gonorrhea by the Gonococcus Routine Laboratory of the New 
York City Department of Health. When re-examined on admission to 
the Kingston Avenue Hospital (aU specimens for this study being sent 
to the Research Laboratory for culture), onty 39 (60 per cent) were 
found to have positive cultures. Since this figure includes 6 cases which 
were positive only on the urethral culture, only 33, or 50.7 per cent, were 
found positive on cervical cultures alone. Of the total of 47 positive 
cermeal cultures obtained from these 33 patients, 10 were accompanied 
by positive smears, 2 by suspicious, and 35 by negative smears, which 
again shows cultures much more accurate than smears. Only one posi- 
tive cermcal smear was observed where the corresponding culture was 
negative. Of the 31 positive urethral cultures, 5 were accompanied by 
positive and 2 by suspicious smears; the remaining smeai-s were foimd 
negative. 

The inteiwal between the first examination at the House of Detention 
and the first at Kingston Avenue Hospital varied from two to thirty- 
three days with an average of 6.8 days. The length of the interval wL 



THE USE OF SODIUM SULFATHIAZOLE IN THE TREATMENT 

OF SEPTIC ABORTIONS 

C. Gordon Johnson, M.D., F.A.C.S., and J. Dudley Talbot, M.D., 

New Orleans, La. 

(From the Department of Gynecology, The Tulane University of Louisiana, crnd the 

Charity Hospital) 

T his study was made in an effort to accomplish two specific objec- 
tives. The first was an attempt to reduce morbidity and mortality 
in cases of septic abortion by the use of specific drug therapy, along 
with the routine that had been used prior to the advent of such a drug, 
and second to reduce the hospitalization period, which is of great im- 
portance in dealing with a large eharit 3 '’ service. 

We began this routine on Jan. 1, 1941, and continued it for one year. 
All eases admitted to our service were handled in the same manner; 
our controls being obtained from those admitted to the Tulane service 
during the j'^ear 1940. The following was our method of handling 
each case. 

Procedure 

On admission to the ward the patient was prepared for surgery and 
the senior resident called. This work was handled bj’- the latter of the 
authors. By him or under his supervision all visible products of preg- 
nancy were removed from the vaginal canal. No attempt was made to 
remove any products from the cervical canal or the uterine cavity. 
Pitoein, 1 c.e., was given on admission and whenever necessary for free 
bleeding. Ergotrate, gr. 1/320, was given every six hours for three 
daj^s. Vaginal packing was used only for profuse uterine bleeding 
which could not be controlled by other measures. When used, the pack 
was alwaj's removed within twenty-four hours. When such a proce- 
dure was to be carried out, the patient was placed in the Sims or knee- 
chest position, and cotton halls, saturated with saline, were used, placing 
them against the ceiwix in a concentric manner. 

Laboratoiy work included urinatysis, blood and cervical cultures, 
and complete blood picture. If the total red blood count was below 
3,500,000, the patient was given a transfusion of from 500 to 1000 c.e. 
of whole blood. 

The cervical and blood cultures were taken by the bacteriologic de- 
partment of the hospital, and these results will be shown later. 

Sodium sulfathiazole was given only to those proved to be septic, 
and not alone on history of chills and fever or of instrumentation. It 
has been our experience that many patients will have a temperature 
even up to 103° P. on admission; and following the administration of 
pitoein or the removal of products of pregnancy from the vagina, the 
temperature will return to normal within twenty-four hours and re- 
main so. For that reason no patient was considered septic until the 
temperature had remained at 100.4° F. or higher for twenty-four to 
forty-eight hours. Wlien this condition existed, she was given an initial 
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Trichomonas vaginalis was found in the vaginal secretion in two- 
thirds of our eases and remained unaffected liy sulfathiazole treatment. 

No statement concerning clinical cure can be made from this study, 
because unfortunately the time of observation after therapy was too 
short. 

Summary 

1. A single gynecologic examination just before admission to the hos- 
pital revealed clinical evidence of infection in only 30 per cent of a 
group of prostitutes culturallj’’ positive for the gonococcus, as compared 
to 85 per cent when the patients were repeatedly examined in the hospi- 
tal. 

2. Cultures for the gonococcus were taken before institution of treat- 
ment from 65 women with chronic gonorrhea who had had positive 
cultures just before admission. Only 60 per cent were found positive 
on repeated culture examinations, while a single culture was positive 
in only 45 per cent. 

3. In view of our findings in untreated eases, the limitations of the 
culture in the diagnosis of chronic gonorrhea are obvious. A feAV neg- 
ative cultures have limited value in ruling out the diagnosis, or as 
proof of cure. 

4. In the clinically positive eases treated with sulfathiazole, 63 per 
cent still had moderate or profuse mucopurulent cervical discharge when 
examined three weeks later, although gonococci were no longer found 
on culture. 

5. The greater value of tlie culture as compared to the smear, in 
chronic gonorrhea, was again demonstrated. « 

6. Trichomonads were found in two-thirds of our cases, and persisted 
in spite of sulfathiazole therapy. The presence of ti’ichomonads sliould 
not cause us to overlook a possible gonorrhea. 

We express our thanks to Dr. Alfred Cohn of the Research Laboratoiy of the New 
York City Department of Health and to Dr. Julius Sass, Pathologist, and Miss Lillian 
Robbins, Bacteriologist of the Kingston Avenue Hospital for their assistance, with- 
out which this study would have been impossible. 
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hemolysis are called “alpha streptococcus.” All others are grouped 
under the term “nonhemoljdie streptococci,” which undoubtedly in- 
cludes several varieties. A markedly pleomorphic streptococcus grow- 
ing aerobically or facultatively anaerobically was commonly found, for 
which the descriptive term “ diphtheroidal streptococci” was employed. 

Anaerobic gram-negative bacilli are not further differentiated in this 
report. Those isolated appear to belong to the group of nonsporulating 
obligately anaerobic gram-negative bacilli which Bergey calls “bacter- 
iodes. ” 

Results 

Table I. Eesult.s of Cefa'ical Cultures in' Clean Cases 


organism 

anaerobic 

AEROBIC 

Beta streptococcus 

2 

1 

Alpha streptococcus 

?, 

2 

Gram-negative bacilli 

38 

“ 

Nonhemolytic streptococcus 

76 

77 

Alcaligenes faecalis 

— 

2 

Diphtheroid 

- 

49 

Diphtlieroid streptococcus 
EsohericMa coli 


13 

StaiphylocoGous mtr&us 

- 

2 

StaphylooocoU’S albiis 

- 

32 


Table II, Eesults of Cervical Cultures in Septic Cases 


ORGANISM 

ANAEROBIC 

AEROBIC 

Beta streptococcus 

Alpha streptococcus 

2 

1 

Gram-negative bacilli 

10 

— 

Diphtheroid 

- 

11 

Diphtheroid streptococcus 

- 

3 

Escherichia coli 

— 

— 

StaphylococoU'S aurem 


2 

Staphylococcus albus 

— 

4 

Nonhemolytic streptococcus 

12 

17 


There were a total of 124 clean cases that had a positive cervical cul- 
ture; this representing 78 per cent of the clean cases reported. In 
the septic cases there were 34 positive ceiwical cultures, which is 77 per 
cent of the total number reported. It thus appears that the true present 
condition and prognosis of the patient could not be ascertained, by a 
knowledge of the ceiwical culture alone. 

Table III. Results op Cases Studied 


Total number of cases 

200 


Total clean cases 

156 

(78%) 

Total septic cases 

44 

(22%) 

Total curettements 

6 

(3%) 

Total vaginal packs 

3 

(1.5%) 

Total number of deaths 

2 

(1%) 


As shown in Table III, there were a total of 200 cases studied. Of 
these, 156 (78 per cent) were clean cases, and 44 (22 per cent) were 
septic. There were only 6 cases where curettement was found neces- 
sary, as compared to a study made in 1940 which revealed the fact that 
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dose of 3 Gm. of sodium sulfatliiazole liy mouth and then 1 Gm. every 
six hours for five or more days. The drug was stopped if red blood 
cells appeared in the urine, if severe leueopenia developed, or if other 
signs of severe toxic reaction resulted. 

Having adopted a conservative form of treatment in these cases, it 
was not our practice to perform eurettement except in those eases of 
uterine bleeding that could not be controlled by any other means. "When 
we found it necessary to curette, it was not done unless the patient had 
never been septic or had been afebrile for one week. 

The routine used in obtaining and studying the cultures was ob- 
tained from the bacteriologic department of the hospital and is as 
follows : 

For purposes of bacteriologic study two types of specimens were col- 
lected: (1) venous blood, and (2) a swab from the cervical canal. For 
the latter, the patient was prepared as for a sterile vaginal examination, 
and a sterile speculum was inserted to expose the cervix. Any clots and 
visible tissue were removed, and the cervix cleaned -with sterile sponges. 
A small swab was inserted into the cervical canal to a depth of about 
an inch and one-half and placed immediatelj'’ into a tube of glucose- 
brain broth. 

This medium contains a piece of calf brain tissue and is additionally 
buffered with a small amount of crushed marble, which also provides an 
alkaline anaerobic environment in its immediate vicinity. It has been 
found to support the gro'wth of a AAnde variety of organisms, including 
most anaerobes and the more fastidious streptococci and gram-negative 
bacilli. 

After a preliminary incubation of three to four days, the swabs were 
removed and the broth subcultured to duplicate sets of infusion rabbit’s 
blood-agar plates. One set was incubated aerobically and the other 
anaerobically in a phosphorus jar for four days. Occasionally smears 
of the broth culture revealed organisms which did not grow out on the 
plates, and it was found possible to maintain their viability in brain 
broth transplants. Distinct colony types were fished from the plates, 
smeared for microscopic examination, and subcultured appropriately. 

Glueose-brain-broth was also inoculated with blood dra-wn at the 
same time the cemdeal culture was taken. Tubes containing 20 e.c. 
of broth were inoculated with 2 c.c. of blood. In addition, pour-plates 
were made vdth glucose-extract-agar. Wlien growth resulted, subcul- 
tures and identifications were made in the manner described for cer- 
vical cultures. Blood cultures were observed for one month before be- 
ing called negative. 

Certain organisms were seen to predominate and are probably to be 
regarded as normal flora of the cervdx. Like the streptococci of the 
nasopharjmx and the fusospirochetes of the mouth, however, some of 
them are very likely capable of pathogenic activity Avhen other condi- 
tions prepare the way. Since the flora of the cervix has not been ade- 
quately studied, to our Imowlcdge, some remarks about the most fre- 
quently present bacteria are here appended. 

DijyMhcroid bacilli were not further differentiated. Organisms are 
so designated if morphologically and culturallv they display the main 
charactei’istics of corynebacteriae. 

Streptococci were named according to tlie type of hemolvsis produced, 
or the lack of it. Those exhibiling large clear zones of hemolvsis are 
clesigiiated beta sti'eptococcus.'’ Those produciiicr incoinplele or g;i'een 
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Table VII. Toxio Reactions 


Severe nausea 4 Cases 

Severe vomiting 1 Case 

Severe headache 1 Case 

Leucopenia 1 Case 


As tvill be noted in Table VI, the average amount of sodium sulfa- 
tliiazole used required five daj'^s, following the routine which we adopted. 
The toxic reactions were relative^ uncommon and in onlj^ one instance 
was it necessary to discontinue the use of the drug; this being the 
patient that developed leucopenia. 

Table VUI. Complications 


Cystitis 

1 Case 

Cul-de-sac abscess 

1 Case 

Pyelonephritis 

1 Case 

Infectious arthritis 

1 Case 

Generalized peritonitis 

2 Cases 


The complications occurring in this series are shown in Table VIII. 
Uneventful recovery was made in all instances, except that of the two 
eases of generalized peritonitis, these having been discussed in detail 
previously. 


Table IX. MoPvTAlitt op Abortions. Charity Hospital 1937 to 1941 


YEAR 

entire hospital 

tulane 

DEATHS ENTIRE 
HOSPITAL 

TULANE DEATHS 

1937 

1,325 

491 

22, 1.6% 

7, 1.4% 

1938 

987 


13, 1.3% 

3, 0.7% 

1939 

927 

346 

13, 1.4% 

4, 1.1% 



419 

10, 0.8% 

5, 1.1% 

1941 

957 


5, 0.5% 

2, 0.5% 


Table IX shows that the mortality during the past five years has 
shown a steady downward trend; both for the entire hospital and our 
own service. The lowest figures for both occurred dui’ing the years 
1940 and 1941, and we are of the opinion that this has been accomplished 
through the use of specific chemotherapy. 

Summary and Conclusions 

We have presented a definite conservative routine for the handling 
of abortions, with the addition of specific drug therapy in septic cases. 
By following this routine we have shoivn that the morbidity, mortality, 
and length of hospital stay have been greatty reduced. We have also 
reduced the number of curettements to a miuiTmim 

Cervical cultures were found to be of little value in determining the 
presence of pelvic sepsis, as an equal number of positive cultures were 
obtained in the clean eases. 

Sodium sulfathiazole therapy gave good results in all cases, irrespec- 
tive of type organism found. 

The Winthrop Chemical Co. supplied the drug. We also wish to acknowledge the 
assistance given us hy Dr. E. M. Moss and staff of the Department of Pathology at 
the Charity Hospital, New Orleans, La. 


210 Bauonne Street 
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in 172 cases of abortion, curettement ivas done in 24 (13.9 pw’ cent). 
These were handled, however, by separate members of the staff betore 
a definite routine was established, and might explain the great differ- 
ence between the two years. Hoivever, this number of ciirettements is 
not excessive, even where one is following a conservative form of treat- 
ment. 

The two deaths that occurred were both eases of criminal abortion. 
The first was that of a patient who was admitted to the hospital in a 
moribund state and died ivithin twenty-four hours without receiving 
any specific drug therapy. The second death occurred in a patient ^vho 
was admitted with generalized peritonitis and severe toxic jaundice. 
She responded temporarily to sodium .siilf athiazole therapy, but died 
rather suddenly of pneumonia seven days after admission. 


Table IV. Resduts in Clean Cases 
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Material 

This study was conducted at the Jefferson Medical College Hospital 
on 117 unseleeted women in labor. These patients were grouped as 
follows : 

Primiparas 92 78.6% 

Multiparas 25 21.4% 

This corresponds to our ratio of ward admissions in primiparas and 
multiparas. We felt that we were fortunate in having so large a per- 
centage of primiparous patients, since it is in this group that analgesia 
and amnesia play their greatest roles. 

The youngest patient in our series was 14 years of age and the oldest 
was 45 years. The individual ages ranged as follows : 


AGE 

NUMBER OF CASES 

14 

1 

15-20 

60 

21-25 

35 

26-30 

12 

31-35 

3 

36-40 

5 

41-45 

1 


Approximately 92.3 per cent of our patients were under 31 years 
of age. 

Presentation was as follows: 113 cephalic and 6 breech. According 
to position they were as follows : 


L.O.A. 64 
E.O.A. 42 
L.O.P. 2 
E.O.P. 5 
Breech 6 


Mention should be made concerning some of the complications that 
have been observed in this group. There was one case of polyhydram- 
nios, one of syphilis, and one of placenta previa of the marginal type. 

Administration of the Drug 

When this study was undertaken, we were concerned with determin- 
ing the proper dose, that is, one that would give proper analgesia and 
amnesia with minimal deleterious effects on the mother and the child. 
Starting with small doses, the drugs was administered in increasing 
amounts until the desired therapeutic effect was obtained. This dose 
Avas found to fall between 3 and 6 gr., and, after careful eAmluation, we 
determined that the aA^erage initial dose of sodium Aunbarbital Avas 
4V^ gr. As preAuously mentioned, the dose Avas adjusted to the patient, 
and, therefore, some patients received an initial dose of 3 gr. Avhile 
others required 6 gr. This drug was giAmn and supplemented Aidth 
scopolamine in most eases. 

The initial dose of 414 gr. of sodium Aunbarbital Avas administered 
eai’ly in the fii’st stage of labor, either Aidien contractions became defi- 




VINBARBITAL SODIUM FOR OBSTETRIC AMNESIA 
AND ANALGESIA 

J. Bernard Bernstine, M.D., and L. N. Prince, M.D., 
Philadelphia, Pa. 

(From the Department of Ohstetrics, Jefferson Medical College and Hospital) 

B ecause of the lack of in the various methods of obtain- 

ing obstetric amnesia and analgesia and also the controversj^ con- 
cerning them, this stud}’’ was conducted to determine a logical routine 
in alleviating the discomfort and side-etfects of parturient women and 
in providing maximum safety for the newborn. 

The excitation which we had experienced in our obstetric service 
with sodium etlijd (l-methylbutjd) barbiturate and the laek of cooper- 
ation Avith sodium alljd (1-methylbutyl) barbiturate, led to a further 
search among the barbiturates for a more satisfactory agent. Sodium 
etliyl (1-methjdbutyl) barbiturate, in an initial dose of 6 to gr., 
produced a large percentage of eases exhibiting excitement during the 
first stage of labor; undesirable aftereffects, such as a "hangover,” 
were also frequentlj'’ experienced. A 3 gr. initial dose of sodium allyl 
(l-methjdbutyl) barbiturate was found to be insufficient in the majority 
of cases to give a therapeutic response and, although the initial dose 
was increased, a uniform response Avas lacking. 

Among the more recent deAmlopments in the bai’biturate field Avere 
the delta-l-alkynjd groups of AAffiich "Delvinal” sodium AunbarbitaP 
lias been made aA'ailable for general clinical use. The favorable reports 
in the literature^"'' concerning the pharmacologic and clinical investiga- 
tion of this barbiturate led us to iuAmstigate its value as an aid in pro- 
ducing satisfaetoiy obstetric amnesia and analgesia. 

Cognizant of the occasional untOAA'ard effects of the barbiturates, 
both immediate and delayed, Ave endeavored to indiA'i dualize the dose 
Avhen administering this drug, adaiiting the dosage to the patient, 
rather than the patient to a standard dose. At no time did Ave feel 
that it Avas advantageous to giA'e so large a dose that marked depres- 
sion might occur. 

‘‘Dehdnal” sodium vinbarbital, a more soluble barbiturate, is classed 
as a sedatiA-e, Inquiotic, and analgesic. Its principal site of action is in 
the diencephalon. It is rapidh* absorbed Avhen administered orallA* and 
its action is of short duration. The greater portion of the drnij is 
detoxified in the liver. 


‘DolvinnI vinbarbital soOitini 
inctliyl-l-butenyl) bnrbitur.-ite. 


is the nonpropriet.niT n.nrne for sodium .A-clhvI 
It IS prepared by Sliarpe & Dohmo, Pliiladelphia 


.'.-(I- 
. Da. 
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Effects on Babies 

There were delivered from this group of patients (117 mothers) 119 
babies (two sets of twins). Of these, 118 were bom alive. _ There Avas 
one stillborn macerated fetus (Wassermann negative). This child Avas 
dead before the onset of labor. 

The color of the babies born alive Aims as folloAvs : 

Good ns 

Fair 18 

Poor 2 

It Avas felt that determination of the onset of breathing in these 
infants Avas of considerable importance. Therefore, Ave are listing the 
time at AAdiich the respiratory effort Avas established : Immediate, 101 ; 
slightly delayed, 17 ; delayed, 85.6 per cent of the babies breathed 
as soon as born. At no time Avas there any great difficulty encountered 
in the establishment of respiration in the babies born of this entire 
group of mothers. 

When administering an analgesic agent, a consideration A^ery often 
ignored or OA'^erlooked is the effect it might exert on the conduct and 
cooperation of that particular patient both during labor and the im- 
mediate post-partum period. These side-effects are not only embar- 
rassing, but difficult, and sometimes CA'-en dangerous. We haAm found 
that our patients responded in about 85 per cent of cases to moderate 
doses of sodium vinbarbital (3 to 6 gr.) folloAved one-half hour later 
by Mso gr- of scopolamine. As previously noted, Ave indmdualized the 
routine administration, and, therefore, some received subsequent doses. 
One patient received 13 V 2 gr- Yet our patients Avere not unruly, nor 
did they need special restraining apparatus. They slept or rested 
betAveen pains, and in some thei’e aa^s evidenced slight moaning Avhen 
a uterine contraction occurred. When it became necessary to examine 
these patients, they responded to orders and Avere cooperative. It 
should be mentioned that any patient who receiA^es an analgesic agent 
should not be left alone, no matter how ideal and apparently foolproof 
it may be. 

When the patient Avas returned to her bed, folloAAdng the delwery of 
the baby and expulsion of the placenta, there Avas little CAddenee of the 
so-called “hangOA'^er” that is annoying to the physician and the family 
of the patient. A large percentage of the patients had seA^eral hours’ 
normal sleep folloAving deliA^ery AAdiich we feel is of definite Amine in 
aiding restorathm poAvers. We feel that this Avas accounted for by the 
solubility, lack of toxicity, and rapid elimination of the drug. 

Summary of Results 

In this series, 117 pregnant AAmmen received sodium Adnbarbital in 
the first stage of labor as an agent to produce amnesia and analgesia. 
Our average, or initial dose, Avas 4^ gr. folloAved in one-half hour by 
K 50 gr. of scopolamine. The analgesia Avas augmented by subsequent 
doses of the barbiturate in doses of li/^ to 3 gr., AAdiich Avere adminis- 
tered AAdien there Avas a further need for analgesia. The largest single 
dose of sodium Adnbarbital administered to one patient Avas ISy^ gr. 
The aA-erage total dose Aims 6% gr. 
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nitely rhythmical in character or ivheii the cervix showed a 2 cm. dila- 
tation. One-half hour later, when tlie sedative action ivas manifest, 
%50 or %oo gi’- of scopolamine was administered h;;^odermicaUy. 
This procedure was found to definitely reduce the possibility of excite- 
ment during the first stage of labor. Additional doses of sodium vin- 
barbital were given dependent upon the response of the patient to the 
initial dose. One and one-half to 3 gr. were administered at one- to 
four-hour intervals as required to maintain the patient in a zone of 
effective amnesia and analgesia. Some individuals required lYo gr. 
repeated several times; others required 3 gr. less often. The largest 
total dosage of sodium vinbarbital administered to a single patient in 
labor was 13i/^ gr., without any untoivard effects to the mother or 
child. Our average total dose administered was 6% gr. In several 
patients the scopolamine was repeated in decreasing doses, such as 
y 2 oo and %oo gr. 

Duration of Labor 

The duration of labor ivas under twelve liours in 54 patients (46.1 
per cent), and it was less than twenty-four hours in 87 patients (74.3 
per cent). Considering the number of primiparous patients, the dura- 
tion of labor compares favorably ivith the average duration of labor. 

Method of Delivery 

Spoataneous 99 (including 3 spontaneous 

breech deliveries) 

Forceps 17 

Breech e.xtractions 3 

Episiotomy 43 

The number of spontaneous delivei’ies is evidence that the analgesia 
and amnesia obtained by the use of sodium vinbarbital did not in- 
crease the number of operative deliveries. 

Supplemental Anesthesia 

Supplemental anesthesia, as indicated in the following table, was ad- 
ministered to 83 patients, or 71.8 per cent, during the second stage of 
labor. 

N.O— 0; 

N.O — O; (induction) and ctlier 

Ether 

No anesthesia 

Effects on Mother 

It is of considerable importance to evaluate the effect of an analgesic 
agent on the contractility of the uterus following the birth of the child, 
and especially after the separation of the phuieuta and following its 
expression. In our series we encountered only one ease of bleeding 
that was of considerable magnitude. This occurred in a ])atient whose 
pregnanev was complicated by a marginal placenta previa. 3’here was 
no indication that the use of '‘Delvinal” sodium vinbarbital increased 
post-partum hemorrhage. 


PATIENTS 
15 
■ G3 
5 
34 
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was absence of restlessness and the so-called '‘hangover/’ which is 
ascribed to many other barbiturates. 

References 

1. Hendrix, J. P.: J. Pharmacol. & Exper. Therap. 68: 22, 1940. 

2. Davidoff, E.: Dig. Nerv. System 2 : 288, 1941. 

Idem: Psychiatric Quart. 15: 370, 1941. 

Davidoff, B., and Goodstone, G. L.: M. Eec. 155: 22, 1942. 

3. Marvin, P. W.: Anesth. & Analg. 21: 229, 1942. 

4. Borthwick-Leslie, K.: Canad. M. A. J. 46: 345, 1942. 

5. Hendrix, J. P.: Am. J. M. Sc. 204: 93, 1942. 

2001 Delancey Street 


TESTICULAR TUBULAR ADENOMA IN TWO SISTERS- 

Joseph Novak, M.D., New York, N. Y. 

(From the Pathological Laboratory of the Mt. Sinai Hospital) 

T he extreme rarity of hereditary testicular tubular adenoma and its 
significance in relation to problems of hermaphroditism and inter- 
sexuality appear to justify the publication of the two following eases. 

Case 1. — The patient, a 27-yeax’-old married woman, complained for 
four months of various insignificant disorders, which according to her 
opinion were due to excessive smoldng. On examination a pelvic tumor 
was found and an operation advised. The patient never had menstru- 
ated, but otherwise was without gynecologic complaints. Sexual inter- 
course was noimal and satisfactory. Her libido was strong and ex- 
clusively directed toward the male sex. 

Examination . — The stature of the patient, her features, proportions, 
her hair growth, and the development of her breasts ivere typically 
female. There was, however, complete absence of axillai-y hair and 
almost complete lack of pubic hair. 

Except for a moderate hypoplasia of the major and minor labia, the 
external genitals were normal. The vagina was of normal length and 
width and ended blindly. Neither the cervix nor the uterus was pal- 
pable. An apple-sized, hard, nodular, movable tumor, however, was 
palpable in the left lower quadrant, apparently repi’esenting the left 
gonad. The right gonad Avas not found on examination. The size and 
shape of the pehds Avere normal and of female type. 

Operation . — (December 31, 1923.) The abdomen AA’^as opened through 
a loAV transvei’se incision. On the left side a mass aaus found Avhere the 
left gonad is ordinarily located. It consisted of a AAdiitish, freely moAuble 
tumor of about three inches in diameter. On the right side, a similar 
mass occupying a somcAAdiat higher position Avas seen. It aaus ovoid 
in shape, had a smooth surface and contained tAA'o pea-sized palpable 
nodules. Both gonads AA^ere connected by a transverse, arched peritoneal 
fold extending betAveen bladder and rectum and apparentlj^ represent- 
ing a MueUerian rudiment. Each lateral portion of this peritoneal re- 
duplication contained a nodule about 1 cm. in length and thickness. 

*The patients vere operated upon in A'^ienna. The blocks of the pathologic ma- 
terial vere cut in the laboratory of Mt. Sinai Hospital and the slides studied under 
the supervision of Dr. Paul Klemperer, pathologist to the Hospital. 
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There were 92, or 78.6 per cent, priniiparous patients, and 25 or 21.4 
per cent, mnltiparas. The youngest patient was 14 years of age, and 
the oldest 45 years of age. Approximately 92.3 per cent were under 
31 years of age. 

In this group, 83, or 71.8 per cent, of the patients received supple- 
mental inhalation anesthesia at the time of delivery. 

Length of labor : 54, or 46.1 per cent, were in labor less than twelve 
hours ; 87, or 74.3 per cent, were in labor less than twenty -four hours. 

Method of delivery: 99 (including 3 breech presentations) were de- 
livered spontaneously. Iforeeps ivere used in 17 cases and there were 
3 breech extractions. 

Of the babies, 118 were boi-n alive, and there was one stillborn 
macerated fetus, an intrauterine fetal death. 

Of the children born alive, 101 breathed and cried immediately. In 
17 there was slight delay; at no time was any great difficulty encoun- 
tered in obtaining respiratory response. 

Conclusion 

1. It was found that “Delvinal” sodium vinbarbital was a rapidly 
absorbed and quickly eliminated barbiturate. In doses mentioned in 
this paper, it was without harmful effects as far as the mother and 
child were concerned, although good amnesia and analgesia were ob- 
tained in 85.5 per cent of the eases. 

2. We feel that this drug should be used in the first stage of labor 
and supplemented by inhalation anesthesia during the second stage. 

3. This drug may be used in patients at different ages, as proved in 
our group, which varied from fourteen to forty-five years of age. Com- 
plications of pregnancy do not contraindicate its use, since it was 
used in eases of polyhydraminos, syphilis, and placenta previa. 

4. Labor was not prolonged by its use, as 46.1 per cent of our pa- 
tients had labors of less than twelve hours, and 74.3 per cent had labors 
of less than tiventy-four hours, and 99 patients delivered spontaneously. 

5. “Dehdnal” sodium vinbarbital apparently does not exert un- 
toward effects as far as post-partum bleeding is concerned, since there 
was only one ease of post-partum hemorrhage that occurred in a case 
of marginal placenta previa. 

6. To the 117 mothers there were born 119 children, of which 118 
were alive, and one was a stillborn macerated fetus occurring in a case 
of intrauterine fetal death. 

7. There was little difficulty in the inauguration of respiration. 

8. We feel that this drug does not exert a depressing effect on the 
offspring. 

9. Patients with good analge.sia and amnesia did not liecome unruly 
or uncooperative. When general anesthesia was given, it was taken 
I cry smoothly, and when the patient was returned to her room there 
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The occurrence of such striking sexual alnrormalities in two sisters 
suggested the investigation of their heredity. With the lielp of the two 
patients, their mother, a grandmother, an aunt, and a physician-relative, 
valuable information was obtained which enaljled me to set up a 
genealogic tree of their kin. This showed that there Avere several other 
members among the kindred who Avere affected Avith marked sexual ab- 
normalities, the hereditary taint apparently transmitted from grand- 
mother to her children and grandchildren. There Avas a preponderance 
of descendants Avith feminine aijpearance. 

Pathologic Findings. — The left gonad of the first ease Avas composed 
of a smaller dark-broAAui portion and a much larger yelloAAUsh, nodular 
predominantly solid, partly cystic mass. The right gonad shoAved the 
same dark-broAAm color on cross section as the small portion of the left 



Fie. 1. — (Case 1.) Section of left gonad, area with canaliculi lined by Sertoli cells. 

Numerous interstitial cells. (X260.) 

one. The 3mlloAAdsh mass predominant on the left gonad Avas restricted 
here to ttvo pea-sized nodules. 

In the' second case both gonads consisted exclusiA^elj'^ of a jmlloAvish . 
tissue AAdiich, contraiy to the first, AAms solid onlj^ in small areas and 
riddled bj^ numerous cj^stic caAuties varjdng in size and filled Avith color- 
less fluid. 

The microscopic examination proved the broAvn portion to consist of 
underdeveloped, but easilj^ recognizahle, testicular tissue Avith tj’^pieal 
canaliculi and numerous Lej'dig cells (Fig. 1). Here and there the 
interstitial cells Avere massed in Avell-defined, dark-stained nodules, re- 
sembling the Avell-lcnoAAm interstitial eell-hj’-perplasia repeatedlj^ found 
in ciyptorehic testicles. 

As a rule, the canaliculi Avere separated by ordinazy loose comieetive 
tissue. But liere and there small areas of characteristic spindle-shaped 



NOVAK : TESTICULAB TUBULAR ADENOMA 


857 


On the top of the right nodule there was a small f.ormation which could 
be recognized easily as a tubal ampulla. Both gonads were removed, 
the right one together with the adjacent nodule. In addition an ap- 
pendectomy was performed. 

The postoperative convalescence was uneventful. But several weelvs 
after the operation the patient started to suffer from frequent and se- 
vere flushes which gradually diminished and disappeared after several 
years. She was observed for thirteen years after the operation. Her 
weight increased only slightly and her sexual reactions remained normal. 

Case 2.— Several months after the operation of the first patient I was 
consulted by her younger sister. She rvas 26 years old, married, but had 
never menstruated. Contrary to her sister she had always been frigid 
and without sexual desires. Having grown rapidly in her childhood, 
she was the tallest in her class for some time. But after the thirteenth 
year her growth became verj- slow and soon stepped completely. Like- 
wise her breasts developed prematurely and remained stationary after 
the age of nine. Her past medical history included scarlet fever, ty- 
phoid, and bilateral hernioplasty. 

Examination . — The patient was 4 feet inches tall, slightly corpu- 
lent (1151/2 pounds) and strikingly muscular. Her legs were short and 
slightlj' curved. The body length was 2 feet 1 inch above the sjnnphysis 
and 2 feet 61/0 inches below. By her short, vigorous stature she re- 
sembled a ehondrodystrophie individual, but did irot show the other 
typical characteristics of chondrodystrophy. Her features and hair on 
the head were of female type. The breasts were well shaped, their size 
corresponding to those of a girl of about sixteen. The axillary hair was 
absent, the pubic hair was indicated only slightly. 

The external genitals were markedly hypoplastic, the mons veneris 
poor in fat, the laljia majora underdeveloped, thin, and flat. The labia 
minora formed stunted, low projections elevated over the surroundings 
only in the region of the clitoris. The vagina was 6 cm. in length and 
ended blindly. Neither cervix nor uterus could be detected. In the 
cul-de-sac, two ovoid-shaped, nontender tumors were palpable, the left 
one 3% by 21/2 by 2% inches, the right one a little smaller. 

Operation . — (September 15, 1924.) A laparotomy was performed 
thinugh a lower midlhie incision. Adhesions between omentum and 
the right inner inguinal ring derived from the former hernioplasty 
were dissected. Both gonads were found changed into partly solid, part- 
ly cystic tumors, the left one being 31/2 by 21/0 by 21/2 inches, the right one 
somewhat smaller. Both tumors were denselj'' adherent to their surround- 
ings. Each gonad was connected by a thick ligament to an arehlike peri- 
toneal fold extending transversely between the bladder and rectum, and 
representing the rudimentary liluellerian ducts. The fold was thin in its 
central poi'tion, but became thicker laterally, finally forming musculai’ 
nodules from which short round ligaments projected into the inguinal 
canals. Between the right ovarian ligament and the rudimentary uterus, 
a small rudimentary tube was demonstrable. Both tumors were freed 
from adhesions and removed. 

The convalescence was uneventful. However some wnefe after the 
operation the patient began to complain of unusually severe flushes 
and sweats, occasionally also of numbness of the hands These dis- 
orders were continuous and responded only slightly to treatment The 
flushes continued for thirteen years and have had to be treated continu- 
ously by various estrogenic preparations. 
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often liyalinized or even calcified connective tissue. There were neitlier 
Leydig cells nor ovarian stroma cells present within this yellowish tumor. 
Transitional stages between the typical testicular canaliculi and the 
canaliculi of the tumor shoAved the close relationship of the tAVO struc- 
tures. 

The gonads of the second ease consisted almost exclusively of the same 
adenomatous tissue. Only feAV tubules resembled typical underdeveloped 
seminiferous canaliculi. Most of the interstitial tissue consisted of 
ordinary connective tissue Avith a great tendency tOAvard hyalinization 
and calcification. Only here and there small areas of closely aggre- 
gated spindle cells resembling ovarian stroma Avere interspersed be- 
tAveen the canaliculi. 

Discussion 

Tavo patients are described in AA^hose family there Avere other mem- 
bers Avith abnormalities of their sexual organs and their secondary char- 
acteristics. Though both individuals had a normal female exterior 
and feminine sexuality, and most parts of their sexual organs were fe- 
male, their gonads had predominantly male characteristics. They har- 
bored a tumor which undoubtedly, because of its structure and its con- 
nection Avith testicular canaliculi, has to be designated as a testicular 
tubular adenoma. While the gonads of the second case Avere almost 
completely composed of this tumoi', the gonads of the first case con- 
tained large areas of real testicular tissue Avith under-developed canaliculi 
and abundant Ley dig cells. On the other hand, scattered areas of 
ovarian spindle cell stroma prove that the gonads did not consist en- 
tirely of male tissue. 

Though neither ova nor follicles Avere found in the gonads the pres- 
ence of ovarian stroma on the one hand, and the presence of testicular 
tissue on the other hand, mark the gonads as ovotestes AAUth a great 
predominance of the male portion. This assumption does not seem to 
be forced, since in the reported eases of ovo-testis, Avith or Avithout a 
tubular adenoma, all possible transitions from functioning ovarian tissue 
to insignificant ovarian traces, haA’^e been met. In nny destructive process, 
the ovarian stroma represents the most resistant part of the ovary and 
remains as the last residue of the female gonad. 

It seems safe to assume that these misshapen gonads Avere not func- 
tionless in these tAvo cases, as their removal Avas folloAved by unusually 
severe and longlasting deficiency symptoms. It is very improbable that 
the loss of the small remnants of OAmrian tissue aa^s responsible for the 
severe postoperative fiushes and sAA’^eats in our tAVo cases. One Avould 
rather have to attribute these distimbances to the loss of the highly pre- 
dominant male tissue. Similar disorders Avere noticed by R. Cadiz and 
A. Lipschuetz,^ AVagner,’’ and Klaus, ^ after the removal of testicles in 
otherwise female indiAuduals. Since such intensiA^e Amsomotor and seere- 
toiy upsets are not seen in males after the removal of testicles, one must 
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ovarian stroma cells were discernible representing the only demonstrable 
trace of ovarian tissue (Pig. 2). In spite of a thorough search, neither 
ova nor follicles could be found. 

The yellowish tumor had a different structure (Fig. 3). It consisted 
of straight or curved ramified cords or canaliculi, lined by a single row 
of fairly regular high cylindrical, palisade-like epithelial cells. x\reas 
of closely aggregated canaliculi were separated by strands of coarse, 




Fig. 3. — (Case 1.) Left gonail, tumor tissue. {X2G0.) 


862 


AJIERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


The mediiUaiy cords, i.e., the residues of the primary germinal cords, 
may further develop and form testicular tulnilcs and various kinds of 
arrhenolilastoma. 

According to Moszkowicz,® the causes of this change from female to 
male and the growth of a tumor on the male portion of the gonad can 
be satisfactorily explained by Goldschmidt’s intersexuality theory. All 
the cells of the organism are bisexual and contain male and female 
hereditary factors (MMFF = $, MMF = d)- It depends only on the 
valence of the male and female liereditary factors, whether the indi- 
vidual’s appearance is male or female. Tlie greater the epistasy'^ is, 

i.e., the preponderance of one type of sex determining factors over the 
other, the better and more marked are the characteristics of that sex 
and the stronger will be its resistance to all opposing tendencies. 

If the epistasy is low, the first dominating sex type gradually is ex- 
hausted and at a certain moment, the “turning point,” the previously 
suppressed sex gains predominance. The lower tlie epistasy is, the 
earlier and the more thorough is the sox inversion. If it is veiy earty 
and very thorough, a genetically female individual may develop a per- 
fect male appearance and vice versa. If tlie sex reversal occurs at a 
later stage it can ti’ansform only that part wliich has not yet been 
definitely determined. An individual whose development has started 
as one sex, but from a certain moment, the turning point, changes to the 
opposite sex, is intersexual according to Goldschmidt.® 

There is also no doubt that the two reported eases are intersexes with 
the turning point occurring in the stage when the somatic characters 
were already definitely sex-determined, while tlie stage of development 
of the gonads still allowed them a change from female to male. 

Summary 

1. Two cases of benign testicular tubular adenoma in two sisters are 
reported. The gonads consisted preponderantly of testicular tissue; 
the ovarian tissue was represented only by islands of ovarian stroma. 
In spite of the predominantly male character of the gonads, the pa- 
tients looked and felt perfectly feminine. Each sister had female ex- 
ternal genitals, a vagina, Imt no or almost no uterus and only a tinj^ 
tubal rudiment. 

2. The removal of the malformed gonads caused severe deficiency 
sjTnptoms. 

3. The genealogic tree of these sisters showed that several members 
had abnormalities of tlieir sexual organs and their sexual personality 
wliich marked them as intersexual individuals. 

4. The gonads of these cases are interpreted as ovotestes. Em- 
bryologic facts as well as Goldschmidt’s intersexuality theory are ap- 
plied to explain the origin of this malformation. 

•In Mendelian heredity the hiding: of one character by another superimposed upon 
it. the two not beingr allelomorphs (Stednian). 
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assume that the effect of gonadic deficiency depends primarily on the 
specific reactivity of the female organism. 

The testicular tubular adenoma is a very rare tumor. It is impos- 
sible to evaluate the exact number of such cases since description and 
illustration in some case reports do not allow a strict differentiation 
from other closely related tumors. The occurrence of a testicular tubu- 
lar adenoma in two sisters is unique. 

The testicular tubular adenoma represents tlic most differentiated 
and most typical form of a group of neoplasms, Avhich, according to R. 
Meyer, are derived from a male anlage and therefore are called ar- 
rhenoblastomas. Its resemblance to normal testicular tissue is evident. 
Notwithstanding that fact, such adenomas masculinize their hosts only 
in exceptional eases. As a rule, the more atypical the structure of the 
arrhenoblastoma the more masculinizing is its effect. A priori, one 
would expect the contrary. Heretofore, all efforts to explain this puz- 
zle have failed. 

To understand the origin of testicular adenomas a short embryologic 
review of gonadal development is neeessaxy. In the first stages of de- 
velopment, the gonads of both sexes have the same structure. In em- 
bryos of 9 mm. length, radiating cords of epithelioid cells suddenly oc- 
cur below the germinal epithelium of the genital fold, forming the so- 
called primary germinal cords. At a later stage, secondary germinal 
cords appear under the germinal epithelium, pushing the primary cords 
deeper toward the center of the gonad (Gruenwald® and others). There 
the primary cords join an epithelial network, the so-called rete, which 
also originates -within the gonadal blastema and which, by means of 
the urogenital junction, meets the neighboring tubules of the primitive 
Iddney, the Wolffian body. 

Qualitative and quantitative changes of the primary and secondary 
germinal cords mark the sex of the gonad. Generally one can say that 
in the testicle the primary and in the ovary the secondary cords pre- 
dominate in quantity and importance. In the male gonad all the 
single constituents of the indifferent gonad grow and develop in the di- 
rection of the original architectural plan. The prevailing part of the 
seminiferous canaliculi originates from the primary germinal cords. 
In contrast, in the female gonad only the secondary germinal cords 
build up the essential ovarian tissue. The primary germinal cords, the 
rete and the urogenital junction regress under normal conditions, form- 
ing only insignificant rudiments in the ovarian hilum. 

These rudiments represent the potential male part of the ovary. 
Prom the embryologic standpoint every ovary represents an incomplete 
ovotestis or, stressing the sterility of the central male part, a testoid, 
according to A. Kohn.= Under pathologic conditions the male rudiments 
ma}'- awake to new life and give origin to tumors ndth male character. 
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of the clitoris, abnormalities of the breast, or other external male charac- 
teristics. The character of the voice was female. Blood pressure Avas 
170/110. 

On April 17, under gas-oxygen-ether anesthesia an operation Avas per- 
formed in Avhieh both tubes and ovaries Avere removed. In place of the 
left ovary an immense mnltiloenlar cystic tnnior was found filling the 
entire pelvic and abdominal cavities. The right ovary lay prolapsed in 
the cnl-de-sac, buried by adhesions. FolloAving the operation there Aims 
complete abolition of headache. There Avas no other immediate change. 
FolloAving discharge from the hospital, the patient Avas seen in Novem- 
ber, 1940. She Avas still obese. Hirsutism Avas still present and as far 
as conld be seen appeared no different than preAuons to operation ; this, 
despite the fact that the patient claimed she shaAmd only tAAUce a Aveek. 
In January, 1941, hypertension AAms found to persist, being 180/110. 
There Avas no loss of Aveight. Aug. 11, 1942, her Aveight Avas 253 pounds, 
blood pressure 160/110. There Avas no recurrence of headaches. The 
only other striking change Avas in her demeanor. She Avas cheerful and 
had no complaints Avhile preAuous to operation she had had suicidal 
intents. 



Fig. 1. — Hematoxylin and eosin section showing islands of (ovary of Case 1) clear 

cells surrounded by stroma cells. 


Gross Pathologic Findings. — The specimen consisted of a large ovarian 
cyst Avith an attached Fallopian tube and a smaller solid ovary Avith 
attached tube. Both tubes except for distortion Avere essentially normal. 
The right ovary Aims elastic in consistenejr, enlarged, Aveighing 21 Gm. 
and measuring 5 by SV? by 2^ cm. The outer surface contained thin 
fibrous adhesions. On section the OAmry Avas solid, bemg composed in 
the main of gray colored tissue intermingled AAuth areas light yelloAV 
in color. Numerous small cysts Avere present close to the surface. The 
ovarian cyst was large, multiloculai’, partially collapsed and, though 
much of its content had been lost, AAmighed 780 6m. The walls of the 
various cysts Avere thin with smooth inner surfaces. The contained fluid 
Avas thin and straAv colored. Nowhere Avas the tumor solid. The smallest 
locule measured 2\/2 cm. in diameter. 

Microscopic Findings. — The ovarian cyst appeared to be of the pseudo- 
mucinous type Avith here and there small nests of clear polyhedral 
cells similar to those found in the Brenner tumor. The right OAmry Avas 
composed chiefly of stroma cells, normal in size and appearance, ar- 
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HYPERPLASIA AND LUTEINIZATION OF OVARIAN STROMA 
ASSOCIATED WITH MASCULINIZATION 

Antonio Rotting, M.D., and John F. McGrath, M.D. 

New York, N. Y. 

(From the St. Vincent’s Hospital) 

I T IS oiii* purpose in this communication to present two case reports 
e.xhibiting obesity, hirsutism, and amenorrliea associated with unique 
ovarian alterations. One of these patients suffered also from hyperten- 
sion. Both cases appear similar to those recently published by Geist and 
Gaines,^ who apparently were the first to emphasize unusual changes 
observed in the ovaries. These consisted in enlargement of both ovaries, 
hyperplasia of stroma cells, the presence of nests of clear cells through- 
out the stroma, and hyperplasia and luteinization of the theca layer of 
atretic follicles. The authors generously credit Bergstrand® as describ- 
ing in a ease exhibiting Cushing’s syndrome somewliat similar findings 
in an ovary. In reviewing this case for ourselves we noted that Berg- 
strand oliserved perifollicular luteinization, but did not mention dif- 
fuse hyperplasia of stroma cells. Masses of fat-staining cells are de- 
scribed lint tliese he was unalile to differentiate from atretic corpora 
lutea. In contrast, the islands of clear cells presented no sucli problem 
to the first two autliors. 


Case Reports 

Ca.se 1. — Tlie patient. M. M., a SS-jmar-old white woman, entered St. 
Vincent’s Hospital April 15, 1940, complaining of severe headache, 
obesity, and hirsutism. The headache, Avhich was the most disturbing 
s 3 Tnptom, was continuous and had been present for more than ten jmars. 
At the age of 20 her weight %vas 90 pounds, at 30, 155 pounds, and at 
38, 257 pounds. Hirsutism had been present man}^ j^ears and required 
daily shaving and often twice a dajn Although married twenty years 
she had never become pregnant. She menstimated three times in' all her 
life, the last time in 1925. Off and on she received courses of thjwoid, 
pituitary, and ovarian endocrine therap}’- without effect. 

Phj^sical examination disclosed an extremely obese white female, 
weighing 257 pounds. Tliere was pronounced hirsutism of the face. 
There was no increase in hair elsewliere. There was no hj^pertrophy 
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of thick collars of swollen theca cells about follicles, indicating definite 
hyperplasia of this layer (Fig. 3). A moderate number of these cells 
were polyhedral and clear, not unlike in appearance those of the clear 
cell islands. No remnants of corpora Intea were found in the ovary 
despite the fact that it had been completely sectioned. 

Case 2. — R. M., 36-year-old female, was admitted to St. Vincent’s 
Hospital Dec. 13, 1939, complaining of backache, menstrual irregularity, 
and hirsutism. She was gravid ii, para i. The second pregnancy was 
terminated by induced abortion. In 1933 she became conscious of thin- 
ning of the scalp hair. Concomitant with coarsening of the remaining 
body hairs, she developed facial hirsutism, progressing until 1937 when 
she resorted to daily shaving. The hair on the rest of her body also in- 
creased in amount. Shortly after this, the menstrual flow became scant. 
For about four years she had periods of amenorrhea, varying from two 
to twelve months. In 1938 she was given injections for the amenor- 
rhea. Her periods became re-established for a .short time. The last 
menstrual period was Nov. 20, 1938, lasting three days. Her period 
previous to this was October 7, lasting eight days and profuse. In the 
past year her breasts diminished in size. In 1935 her weight was 230 
pounds. By means of thjuoid extract she managed to reduce. 

The patient was well developed and moderately obese. The hair cover- 
ing her head was thick and coarse. The face ivas covered vdth a heavy 
growth distributed about the chin and upper lip. The neck was short 
and thick. Both breasts were pendulous. The lungs and heart appeared 
normal. Blood pressure was 110/64. There was moderate obesity of 
the chest and abdomen. A few striae gravidarum were present. There 
were no palpable abdominal masses. There was diffuse hair distribution 
on the extensor aspect of both upper and lower extremities. Pelvic 
examination revealed a normal-sized clitoris and normal uterus. Both 
ovaries appeared enlarged. 

Laboratory Data . — Urinalysis was negative. Clticose tolerance test: 
fasting, 79; half houx’, 177; one hour, 200; 2 hours, 125; 3 hours, 76; 
4 hours, 62 mg. per cent. AVhite blood count was 9,840; 82 per cent 
poljTnorphonuclear leucocytes; 1 eosinophile; 13 Ijunphocytes; and 4 
monocytes. The blood Kahn was negative; nonprotein nitrogen, 25 
mg. per cent ; and the basal metabolism, plus 3. Aerogram of the adrenal 
areas was negative. X-ray of the sella turcica revealed no abnormalities. 

Operative Findings, Dec. 30, 1938 . — The uterus was normal. Both 
tubes and ovaries were prolapsed and densely adherent. The ovaries 
were large, white, hard, resilient and completely covered by adhesions. 
Except for adhesions the tubes were normal. The operation consisted 
of bilateral salpingectomy and oophorectomy. The endometrium was 
curetted. It was noted that the patient was bleeding and that this had 
stai'ted the day before. 

Following the operation, the patient noted that the hair of the scalp 
stopped falling out. She also believed that her facial hair grew more 
slowly so that she did not shave for a week. 

The patient has been followed for four years. Her hirsutism persists 
although she still feels that the rate of growth has been slowed up so 
that she does not have a shave as often as she did before the operation. 
She remains moderatelj^ obese. Her chief complaint is backache and 
leucorrhea which she had previous to her operation. She has been at- 
tending the out-patient department constantly. Aerograms were re- 
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ranged in interlacing bundles and Avliorls. Scattered tlirougbout the 
stroma were many nests oi clear cells (Fig. 1), from 3 to as many as 50 
to a cluster. The cells Avere moderately large, having a thin faintly 
staining boundary. Cytoplasm Avas scant and composed of a fcAA^ fine 
granules. Its content consisted largely of lipoid material staining 



Fig. 2. — RetlcuUim stain, note reticulum surrounding islands (ovary of Case 1) of 
clear cells (o). Elsewhere the reticulum fibers envelop individual stroma cells. 



Vig. 3. — Hematoxylin and eosin section. Photomicrograph of (ovarv of C.-ise l 
sw1,ll?n%yp°lrp“iaft?c^?h?ca^^^^^^^^^^ eranulosa colls, (6) luteinized theca cells, (ci 


deeply Avith sudan III. Tfetieulum fillers AA'ere abundant throughout the 
oA^ary. Where clear cells Avere present, it A\-as cAudent that the fibers 
surrounded them as a group and not individually (Fig. 2). Graafian 
follicles Avere present in abundance. In general they Avere small in 
size. In some the various layers Avere atrophied Avhile in otliers there 
AA'as hyperplasia. The most conspicuous change consisted in the presence 
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Microscopic Findings . — Both ovai'ies presented a similar appearance. 
Their enlargement was due to diffuse hyperplasia of stroma cells. After 
considerable search, several small nests of clear cells similar to those of 
Case 1 Avere found (Fig. 4). Graafian follicles Avere numerous and most 
of them atretic. A fcAv exliibited definite, pronounced hyperplasia of 
theca cells (Fig. 5). Some of these cells A\^ere enlarged, polyhedral, 
and clear. Eeticulum Avas abundant throughout the ovary. Sudan III 
revealed a small amount of extracellular, finely granular, sudanophilic 
material. 

Comment 

Our eases are similar to those reported by Geist and Gaines, displaying 
obesity, hirsutism, and amenoi’rhea. One had hypertension. The re- 
moval of the ovaries produced no striking changes. Though both pa- 
tients thought they shaved less often, the hirsutism persists. It should 
be mentioned that in Case 1 there Avas an immediate and complete disap- 
pearance of the primary complaint, namely, headache. The hj’pertensiA^e 
state, hoAvcA'er, remains. It is apparent, therefore, that the symptoms of 
masculinity and the state of hypertension cannot be ascribed to the 
ovary. The ovarian findings in both of our cases Avere identical, AAntli 
the exception that in Case 2 nests of clear cells Avere A’-ery scant, and 
theca layer hjTperplasia AA^as observed in only a feAv follicles. 

One cannot help but v^onder as to the causation of the sti’oma cell 
hyperplasia, the theca cell proliferation and the identity, origin, and 
life cycle of the clear cell islands. Do the latter arise from stroma cells, 
does the presence of fat represent luteinization, or is it a regressive phe- 
nomenon, a form of fatty degeneration? We certainly do not have the 
ansAver. When Case 2 first came to our attention, its classification 
presented a perplexing problem. Temporarily it Avas catalogued as 
bilateral fibroma of the ovaiy. Later, AAdien Ave read Traut and Mar- 
ch etti’s® study of granulosa and theca cell tumors, Ave attempted to fit 
our cases into their group of pure lipoid-free thecoma. In due course of 
time, Avhen the ovaries of Case 1 AAmre submitted to us, the problem of 
classification AAms reaAA^akened. We submitted slides of these to Traut.’^^ 
From his study he came to the conclusion that it represented partial 
luteinization of a theca cell tumor. Schiller,* on the other hand, in- 
fluenced by the masculinity of the patient, diagnosed the clear cells as 
inclusions of adrenal cortical cell origin. NoAmk* aaAio aa^s also kind 
enough to study a section from Case 1 pointed out the similarity in ap- 
pearance betAveen the clear cells of the theca zone of atretic follicles and 
those of the cell islands and suggested that they might be luteinized 
granulosa cells. Plaiit* noted the striking resemblance of the “clear 
cell islands” to the “interstitial gland” obserAmd in rabbits. In our 
OAvn opinion the findings in these cases do not represent a tumor but 
are a proliferative phenomenon induced by an endoerinologie imbalance 
affecting among other organs the ovarian stroma, some of Avhose cells 
undergo further change as CAudenced by the appearance of fat. Hyper- 
plasia and luteinization of cells of the theca layer probably are man- 
ifestations of the same phenomenon modified someAvhat by the proximity 
of these cells to the OAuim. 
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peated but revealed nothing unusual. In summary, about the only 
change that followed removal of the ovaries was that instead of shaving 
every day she now shaves t-wiee a week. 

Pathologic Report . — Examination of the endometrium revealed it^to 
lie in the menstruating state. The left ovary was large, measuring TI/2 
by 31/2 by 21/2 cm. It was oval in shape and felt firm. The surface was 
smooth but nodular. On section, the ovary for the most part was solid 


Fig. 4. — Islands of clear cells found in the ovarian stroma (ovary of Case 2 ). 


Fig, Photomicrograpli of layers of a Graanan follicle (ovarv of Case 12). Logoiuls 

and changes same as Fig. 3. 

and gray in color. Small cysts were present in the cortex. At the ap- 
proximate .iunction of the cortex witli the medulla, the tissue assumed 
a yellow orange color. Toward the center, the ovary was pearly gray 
and softer in consistency than the cortex. The right ovary was enlarged, 
^yelghmg 35 Clm. and measuring 6 by 314 by 2 cm. Its sui-faee was 
likewise nodular but smooth. The cortex was composed of solid 
homogeneous tissue with a light yellow tint. Both Fallopian tul)o.s 
appeared normal. 
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more severe eases, interruption of jiregnancy was resorted to in addition 
to vitamin therapy. It is noteworthy that only few fatalities occurred 
in the cases reported by various authors during the last ten years (ac- 
cording to McGoogan only 7.5 per cent of those treated with vitamin BJ, 
although it must be taken into consideration that some of these cases 
were only mild. 

There are only a few autopsj’’ reports of cases of polyneuritis of preg- 
nancy, and our knoAvledge of morphologic changes in the central and 
peripheral nervous system in particular is limited. Our observations 
on a ease of polyneuritis of pregnancy, including a comijlete post- 
mortem examination, therefore, seemed justified. 

Case Eeport 

A primipara, aged 27 years, textile Avorker, had always enjoyed good 
health. Her past history, as giAmn by the famil}’', Avas essentially nega- 
tiAm. There was no history of alcoholism, diabetes, or exposure to lead 
or other metals. 

Tavo or three Aveeks after her last menses she developed severe nausea 
and vomiting and three weeks later was hospitalized in a near-by tOAAui. 
The nausea and Ammiting persisted, but improved enough for patient 
to be discharged. However, it Avas necessary to re-hospitalize her for 
-a period of ten days to two Aveeks on tAvo or three occasions thereafter. 
She Avas treated symptomatically and Avith intraA’-enous fluids. Ap- 
proximately four to six weeks after the onset of nausea and vomiting 
she developed pain in the extremities, especially in the legs. Soon she 
had some limitation of motion of the ai’ms and legs, and suffered great 
pain when touched. She was hospitalized for this condition, and 
treated for a period of one Aveek Avith daily intramuscular injections 
of 2,000 international units of thiamin chloride. After tAvo Aveeks she 
Avas discharged “greatly improved, but not entirely free from pain.” 
Thereafter, she remained at home in bed, suffering seAmre pain in the 
extremities, Avas unable to use the extremities properly, and Avas ex- 
tremely confused mentally. She suffered from headaches and blurring 
of Ausion. Moderate swelling of the ankles persisted. During the 
month prior to her last hospitalization she did not Ammit, and managed 
to eat faii’ly Avell, although she Avas unable to use her hands to feed 
herself. Her home physician had giAmn her considerable sedation, both 
by mouth and hypodermically, and while under the influence of these 
drugs she Avas comparatively^ quiet. More recently she experienced 
some A^esical and rectal incontinence. 

When I first saAV the patient on Aug. 9, 1941, in the Charlotte Memo- 
rial Hospital, physical examination rcAmaled the folloAving findings: 
The patient Avas of medium build, Avell developed, appeared semistupor- 
ous and mentally confused. There was little cAudence of dehydration ; 
her temperature Avas 99.3° F. The head and eyes Avere grossly nega- 
tive, and the ophthalmoscopic examination revealed normal fundi. The 
teeth Avere in fair condition. The thyroid appeared normal. The 
chest Avas entirely negatwe except for a moderate tachycardia. The 
systolic blood pressure Avas 120 mm. of mercury and the diastolic 80 
mm. On abdominal examination, the uterus Avas felt just beloAV the 
umbilicus. The fetal heart sounds could not be bear’d, and no fetal 
moAmments Avere pereehmd. Vaginal examination reAmaled a uterus 
enlarged to the size of a four or four and one-half months’ pregnancy. 



POLYNEURITIS OF PREGNANCY 

0. Hunter Jones, M.D., Charlotte, N. 0. 

(From the Charlotte Memorial Sospital) 

O BSTETRIC textbooks and literature contain very little about poly- 
neuritis of pregnancy. HoAvever it is now recognized that the 
poljuieuritis which may accompany or follow hyperemesis gravidarum 
is a dietary deficiency disorder, secondary to the vomiting and due to 
hypovitaminosis (vitamin Bi). According to Peters^ in B^ deficiency 
there is a defect in the oxidation of the carbohydrate intermediate sub- 
stance in nerve tissue, particularly pyruvic acid. B^ is the catalytic 
agent which completes this oxidation and the removal of the pyruvic acid. 

Strauss^ states that alcoholic polyneuritis, the toxic polyneuritis of 
pregnancy, diabetic, biliary, and gastrogenous polyneuritides, post-infec- 
tious polyneuritis, the Korsakoff syndrome and other similarly mislead- 
ing names have concealed the true diagnosis of vitamin B^ deficiency. He 
believes that these polyneuritides are clinically and pathologically 
identical with beriberi, differing only in the particular mechanism by 
which the deficiency is brought about. He states that the pregnant 
woman when nauseated often restricts her diet to concentrated carbo- 
hydrate foods low in vitamin B^ content, and because of vomiting, fails 
to retain all that she ingests. Furthermore, her metabolism, and Avith 
it her vitamin B^ requirement, is elevated dui'ing gestation, and it is 
possible that her poAvers of assimilation are reduced. 

With the help of recently developed methods of determination of 
vitamin Bj in the urine, it has been shoAvn that there actually exists a 
marked vitamin Bi deficiency in polyneuritis of pregnancy. Hilde- 
brandt and Otto® reported the complete absence of thiochrome in the 
urine in a ease of severe polyneiu'itis of pregnancy. Vitamin B^, hoAv- 
ever, could be demonstrated after large doses of injected vitamin B^ 
shortly before and after delivery. Stabler^ comes to the same conclu- 
sion in his study on healthy pregnant women and those afflicted Avith 
polyneuritis of pregnancy. He found a deficit of 36 mg. in one such case. 

IsAvariah and KiAtumbiah,® in 1934, stated that in India peripheral 
neuritis AA^as common during the puerperiiun in endemic areas of beriberi. 
These cases differed, hoAvever, in their clinical picture from those of true 
beriberi. An endocrine imbalance Avas suggested as a precipitating 
factor. 

BerkAvitz and Lufkin,® in 1932, collected over 500 cases of pobmeuritis 
of pregnancy dating as far back as 1854, but of these only 52 cases Avere 
undoubted, four of Avhieh Avere personal obseiwations reported in detail. 
Plass and MengertJ in 1933, gave a critical revicAv of 28 accepted cases 
of polyneuritis of pregnancy, adding 12 cases of their oAvn to 16 eases 
previously reported. Since 1933 a number of other cases have been re- 
ported. Lubin and NcAAinan® reported a case of their oAvn and mentioned 
cases reported by seven other authors since 1932. ilmong others, cases 
have also been reported by Luikart, Schaupp, Gerstle and Lucia,® and 
most recently ]\IcGoogan®® reported a series of 15 cases. 

From a study of the literature it is concluded that the milder eases 
Avere carried to term successfully by the use of vitamin therapy. In tlic 
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Considerable operative difficulty Avas encountered, due to a high rigid 
cervix and the nonelasticity of the tissues and supporting structures. 
Nevertheless, the patient stood the procedure well. Bleeding Avas mini- 
mal, and the patient returned to her room in fairly good condition. 
However, Avithin a few hours it Avas evident that the patient Avas not 
doing Avell. The temperature had risen to 104° P., pulse rate 140, and 
respirations 34 per minute. She became Amry noisy and completely 
irrational. Sedation in extremely large doses Avas necessary. TAventy- 
four hours after the operation the temperature was normal, but during 
the day spiked to 104.2° P., and during the next three days it ranged 
from 101° to 104° P. Blood transfusion Avas repeated. Glucose and 
saline Avere given intraAmnously and by hypoderinoclysis. The patient 
developed great difficulty in SAAmlloAviiig. Blood culture Avas negatiA^e. 
Six grams of sodium sulfapyradine Avere given intravenously. Pinally 
death occurred on the fourth postojierative day, being preceded by a 
terminal pulmonary edema. 

The necropsy, performed by Dr. Paul Kimmelstiel, revealed the folloAV- 
ing findings : 

Anatomic Impression: Status postabortum. No gross pathologic 
findings. 

Histologic Examination. — (Significant findings only.) Heart: Pive 
sections through different portions of the heart muscle failed to reveal 
evidence of histopathologic changes. It Avas noteAvorthy that there Avas 
no ‘'hydropic degeneration” of the heart muscle as described in beriberi 
hearts. Lungs: There Avere minute areas of aspiration and bronchopneu- 
monia. 

Adrenals: There Avere several foci in the zona faseiculata in Avhich 
adrenal epithelial cells shoAved degenerative changes to the point of 
actual necrosis, granulation and disintegration of their cjdoplasm. The 
areas Avere characterized bj^ a rather massive infiltration Avith polymor- 
phonuclear leucocytes. Kidneys: There Avas some acute dilatation of the 
tubules and very slight interstitial edema Avith round cell infiltration. 

Uterus: The endometrium contained placenta and decidual tissue. Cho- 
rionic elements Avere seen to penetrate into the superficial layer of the 
muscularis. The inner surface AA’^as covered Avith fibrin and blood. Other- 
AAuse the organ Avas negative. 

Sciatic Nerve: Myelin sheath stain revealed several areas in Avhich 
the nerve fibers Avere disintegrated, having lost their myelin sheath, were 
bloAATi up balloon-like. Pat stains shoAA'^ed in some areas the presence of 
numerous fat containing macrophages in betAA^een the nem^^e fibers. 

Brain: A number of blocks Avere fixed in alcohol, embedded in celloidin, 
and stained by the Nissl method. A careful search Avas made for degen- 
eratwe changes in ganglion cells. The folloAAdng blocks Avere taken: 
three different portions from the cortex, three different levels of the basal 
ganglia, one section through pons, medulla oblongata, cerebellum, and 
three different levels of the spinal cord. The ganglion cells Avere clearly 
stained, but no change in the tigroid substance of any other pathologic 
change AA'as seen in the ganglion cells, glia, or mesoderm. Spielmeyer 
stains on sections taken from thi'ee different levels of the spinal cord 
failed to reveal evidence of degeneration of the myelin sheaths. 

Histologic Interpretation. — Prom histopathologic point of view only 
tAA'o positiA^e findings of significance can be stated. 

1. Degenerative changes in the peripheral nerves (sciatic nerve). 

2. Eecent cortical necrosis in the adrenal Avith poBunorphonuclear 
leucoejdie infiltration. 
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Examination of tlie extremities revealed limited mobility of all Jour 
extremities, and inability to lift tlie arms to a vertical position. There 
Avas 110 swelling of tlie joiiitSj but tlierc was coiisiclevable teiideiiiess 
and hyperesthesia over the joints and all parts of the extremities. 
A diagnosis of polyneuritis of pregnancy was made. 

After a neurologic examination was made, Dr. T. W . Baker reported 
the following: “There is no evidence of any cranial nerve paralysis. 
There is a marked weakness of all the extremities which seems sym- 
metrical and equal. The patient is barely able to move the toes, but 
some quadriceps and psoas power in both legs is preserved. There is 
very little use of hands and fingers, and the hand grip is nearly absent. 
There seems to be fair use of the proximal muscles of the shoulder 
girdle. Exquisite tenderness of the calves to pressure is elicited. The 
reflexes of the lower extremities are entirely absent except for a slight 
flicker of the left Achilles reflex. The reflexes of the upper extremities 
are fairly normal and equal. The Babinski phenomenon is absent. 
There is undoubtedly some sensory loss in the feet, legs, and hands, 
but the extent is impossible to determine with the confused and unco- 
operative mental state of the patient.” It was his opinion that the 
patient was probably suffering from poljmeuritis of pregnancy, follow- 
ing hyperemesis gravidarum. 

The laboratory findings on admission were as follows; Urine: 
Specific gravity, 1.012; reaction, alkaline; albumin, one-plus; sugar, 
negative ; microscopic, few white blood cells and epithelial cells. (Cath- 
eterized specimen.) Blood counts: Hemoglobin, 62 per cent; red blood 
cells, 3,550,000; white blood cells, 8,700; differential: 69 per cent poly- 
morphonuelears, 10 per cent stabs, 15 per cent lymphocytes, 2 per cent 
monocytes, and 4 per cent eosinophiles. Serology: Kahn, negative. 
Blood chemistry; nonprotein nitrogen, 32.9 mg. per cent; cholesterol, 
235 mg. per cent; total protein, 7.2 Gm. per cent; icterus index, 4. 
Gastric analysis: Normal amount of free hydrochloric acid present, 
using histamine as a stimulus. Spinal fluid: Normal pressure (125 
mm.) ; color, clear; total protein; 62.5 mg. per cent; globulin, normal; 
cell count, one lymphocyte present ; Kahn and colloidal gold, negative. 
Cervical smear revealed many gram-positive bacilli, many epithelial 
cells, and a few pus cells. Culture : revealed lactobacilli. The electro- 
cardiogram revealed only tachycardia. 

Treatment during the next ten days consisted of vitamin B^ (thiamin 
chloride), 200 to 250 mg. intramuscularly or intravenously daily, plus 
polyvitamins (especially riboflavine, 10 mg. daily, and nicotinic acid, 
200 mg. daily) by mouth, iron (ferrous sulfate) by mouth, and liver 
injections daily. A diet of lean meats, vegetables, fruits, and milk was 
forced. It was necessary to resort to frequent sedation to keep the pa- 
tient quiet. She was mentally confused and irrational most of the time, 
and Avould cry or scream throughout the night. During the ten-day 
period of observation, the strength of the extremities definitely im- 
proved, but there Avas no change in her general condition. Involuntary 
stools and voiding Avere almost constant. A Ioav grade temperature 
Avas constantly present. 

In vieAv of the symptoms, interruption of pregnancy Avas believed to 
lie indicated, although it Avas doubtful that it Avould alter the course of 
the disease at this stage. 

FolloAving preparatory blood transfusion, pregnancy Avas interrupted 
by a vaginal hysterotomy, performed under cyclopropane anesthesia. 
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LEFT-SIDED PELVIC LESIONS SUBSEQUENT TO APPENDICITIS 

Eeport of Three Cases 

Robert L. Faulkner, M.D., and W. C. AVeir, M.D., Cleveland, Ohio 

(From the Department of Obstetrics and Gynecology, Western Deserve University 

and University Hospitals) 

A ppendicitis in some of its protean manifestations frequently 
interests the gjmeeologist. Problems in differential diagnosis be- 
tiveen appendicitis and primary salpingitis, tubal pregnancy, renal colic, 
etc., occasionally arise. During the course of severe appendicitis in 
women, the cul-de-sac of Douglas may be the site of abscess formation 
either before or after the removal of the appendix. Appendicitis as a 
source of infection causing tubal closure and sterility is probably com- 
mon. Severe damage to the right adnexal structures from inflamma- 
tions primary in the apiiendix is well known. 

Less frequently reported, because less common, is left-sided abdomi- 
nal and pelvic infection during or subsequent to inflammations of the 
appendix. Nather^ reports 9 such left-sided abdominal abscesses oc- 
curring during the course of appendicitis. He emphasizes the greater 
frequency of extension to the left side in children and points out the 
peculiar anterior position against the abdominal wall of at least a por- 
tion of the left-sided abscess. The mechanism of formation of such 
abscesses is reviewed. The most tenable idea seems to be that from a 
medially placed inflamed appendix exudate is shunted to the left 
abdomen over the superior surface of the bladder. 

The purpose of this paper is to report observations on three jmung 
Avomen Avho Avere seen Avith lesions in the left pelvis not during acute 
appendicitis but four j^eais, eight months, and tAventy-four years, re- 
spectiAmly, subsequent to their first attacks. The impression is not 
meant to be conveyed that the right adnexal structures escaped all 
damage, but certainly the major lesions outside the unrecognized ap- 
pendicitis Avere in the left pelvis only, and in all three this AA^as true 
from the time they Avere first seen. The third Avith appendicitis tAvent.y 
years before as a child, probably had peritonitis and more than left- 
sided abscess formation at the time of her attack. 

Report of Oases 

Case 1. — ^D. P., an Italian girl, aged 15 years, single, entered the hos- 
pital complaining of loAver abdominal pain, nausea, and occasional 
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It is noteworthy that the myocardiiini fails to reveal vacuolization as 
described in beriberi. Also an exhaustive study of the central nervous 
system does not show degenerative changes as described in vitamin 
deficiency. 

Comment 

A ease of polyneuritis of pregnancy in a late stage of the disease is 
reported in which death occurred notivithstanding treatment with mas- 
sive doses of vitamin and interruption of the pregnancy. 

It can hardly he denied that polyneuritis of pregnancy represents 
a manifestation of vitamin Bj deficiency. Therapeutic results and_ bio- 
chemical determinations of thioehrom output in the urine constitute 
convincing evidence. The finding of degenerative changes in the 
peripheral nerves in our case confirms this assumption. 

It may he noted, however, that the organic changes which^ are usu- 
ally observed in similar eases of profound depletion of vitamin B^ are 
absent. Although myocardial damage and degenerative changes in the 
central nervous system may he absent in vitamin B^ deficiency, it is 
generally assumed that death in beriberi is due to cardiac damage and 
subsequent circulatory failure. Our patient showed no signs of this 
throughout her illness, nor was there eAudence of circulatory impair- 
ment or vacuolization of myocardial muscle fibers at autopsy. 

It is furthermore noteworthy that a careful study of the central 
nervous system failed to reveal evidence of degenerative changes, par- 
ticularly in the spinal cord. The autopsy findings, therefore, though 
compatible with vitamin Bi deficiency, are not characteristic of those 
cases in ivhieh death is due to beriberi. The rather extensive acute 
necroses in the adrenal cortex may be significant in regard to the 
mechanism of death, but since no mention of such changes is made in 
previous reports, no comment is made at this time. 

Not much improvement could be expected from specific therapy in 
the advanced stage in ivliich the patient came under our observation. 
Although actual degeneratWe changes in the spinal cord and ganglion 
cells are not observed, it must be assumed that in later phases of poly- 
neuritis of pregnancy the peripheral neurodegeneration becomes prac- 
tically irreversible in spite of massive and continuous doses of Autamin 
Bi. Others have pointed out that iiiA’-oluntary micturition and defeca- 
tion must be taken as ominous signs, indicating that apparentl.v the 
threshold of repairability has been passed. The experience in our case 
seems to confirm this observation. 

In a case of this tisqie Avhen the physician apparently faces insur- 
mountable difficulties he may, as Ave did, resort to interruption of preg- 
nancy, although this procedure admittedlj’- has no clearly defined 
specific rational indication other than the thought that a disease pre- 
cipitated by pregnancy may be influenced by its interruption. It is, 
hoAvever, possible that this procedure may hasten the death of the 
patient as it probably did in our case. This experience seems to bear 
out McGoogan’s conclusion that “therapeutic abortion is contraindi- 
cated in polyneuritis of pregnancy.” 
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At operation a large, flaccid, thin-walled adherent tuboovarian in- 
flammatory cyst on the left was encountered with part of the cyst 
intraligamentary. The right tube and ovary were surrounded with 
flbrous adhesions, but the tube was patent. Upon investigation of the 
appendix, it was found that it had spontaneously amputated itself at 
some time in the patient’s life. At the base there was a stub 1 cm. long 
completely sealed over except for a thin fibrous cord representing the 
remainder of the appendix. The region of the cecum was fairly free 
of adhesions. The cyst, made up of the left tube and ovary, was re- 
moved, and the residual of the appendix amputated inverting the 
stump as usual. 

Upon study of the cyst the criteria for tuboovarian inflammatory 
cyst seemed to be fulfilled. The lumen of the dilated tube communi- 
cated with the cystic cavity and the only lining was a very flat serous 
epithelium. The tubal fimbriae could not be found flattened out inside 
the cyst. 

After operation it was learned from the patient’s sister that at the 
age of four years there was a serious illness diagnosed as appendicitis 
and peritonitis. The patient vms never operated upon because it was 
thought she was too ill. After many weeks, recovery from the illness 
was apparently complete. 

Recovery from the operation was uneventful. 

Summary 

Two cases of chronic left tuboovarian abscess and one case of left 
tuboovarian inflammatory cyst are reported long subsequent to pri- 
mary attacks of appendicitis. 

In young women appendicitis as a source of even left-sided pelvic 
lesions must be borne in mind. 


Reference 

1. Nather, C., and Ochsner, A.: Surg., Gj-nec. & Obst. 40: 495, 1925. ' 


PROLAPSE OF THE FIMBRIATED END OF THE FALLOPIAN 
TUBE THROUGH OPERATIVE SCAR IN ANTERIOR 
VAGINAL WALL 

L. Albert Thunig, M.D., P.A.C.S., Brooklyn, N. Y. 

(From the Surgical Division of St. John’s Hospital) 

O N SEPT. 20, 1940, Mrs. C. R., a 41-year-old, sj^hilitic (Wasser- 
mann 2-plus), 98 pound, married female, gravida v, para v, was 
admitted to the surgical division of St. Jolin’s Hospital. Her chief 
complaint was pehdc discomfort of two jmars’ duration. 

The outstanding pathologic conditions found were as follows : marked 
pelvic floor relaxation due to old lacerations and multiple deliveries, 
with large cystocele and rectoeele, first-degree prolapse of the uterus, 
a large, markedly lacerated cervix with endocervicitis, and a small 
umbilical hernia. 
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vomiting, for five clays. For four years there had been attacks of right 
lower quadrant pain with nansea. On six occasions during^ the last 
ten months she had been seen in the out-patient department with lower 
abdominal pain and a diagnosis of salpingitis was made. Since the 
hymen was intact, and there were no stigmas of lower genital tract 
gonorrhea, the tnbal lesions were thought to be tuberculous. 

On admission, the white blood count was normal and there was no 
fever. The erythrocyte sedimentation rate was rapid. On rectal ex- 
amination there Avas a mass in the left fornix 5 cm. in diameter, with 
slight induration to the right of the uterus. 

At operation an abscess containing a feAV drams of pus was encoun- 
tered in the left pehds anteriorly. Both tubes Avere inflamed but 
patent. The operator still belieAdng the infection to be an acute tuber- 
culosis removed both tubes. After completing the pelAuc operation, the 
cecum Avas delivered, and the appendix Avas found to be thick and 
indurated Avith a perforation in its middle third tightly Availed off bj' 
omentum. It Avas removed. 

Except for moderate infection of the incision the patient made a 
good recovery. 

Case 2. — J. H., a school girl, aged 15 years, entered tlie hosiiital com- 
plaining of attacks of vomiting and progressive Aveight loss for eight 
months. The patient Avas in school through this time, except on the aver- 
age of every month to six Aveeks she Avas in the school infirmary for one 
or two days Avith vomiting and pain in the loAver abdomen. The pain 
recently had become localized to the left loAA^er abdomen. During these 
attacks she Avas seen by tAvo or three different physicians and no definite 
diagnosis Avas ever established. After eight months, at the close of 
school, there Avas a Aveight loss of tAventy-fiAm pounds. At no time Avas 
she knoAvn to IiaAm fever or leucocytosis. 

On admission, the leucocyte count Avas 9,100, and hemoglobin 67 per 
cent (Sahli). There Avas a slight tenderness over the loAver abdomen 
Avith an ill-defined mass deep in the left pehds above Poupart’s liga- 
ment. The hymen Avas intact. On rectal examination, the mass in the 
left fornix Avas irregular, hard, firm, and measured 10 by 8 by 8 cm. 
There had been slight irregularity and some increase in menstrual floAv. 
For this reason mainly, a diagnosis of a solid left ovarian tumor Avas 
made, having in mind grannlosal cell tumor. 

At operation a hard, indurated tubooAmrian inflammatory mass Avith 
a small abscess anteriorly Avas encountered in the left pehds. The 
right tube and oAmry Avere mildly involved in fibrous adhesions. The 
appendix Avas found to be thick and indurated Avith a perforation in its 
middle third lightly sealed off by omentum. The left tube and ovary, 
being completely destroyed, AA'ere removed, and an appendectomy Avas 
done. 

Kecovery Avas uneventful except for moderate infection of the incision. 

Case 3.— G. B., a college student, 23 years of age, entered the hospital 
Avith no complaints. A fcAV days previously on routine pliysical examina- 
tion in the student health clinic she A\’as told she had a large ovarian cyst. 
On examination, the abdomen Avas rounded beloAv the umbilicus Avith a 
definite cystic tumor in that region. The hymen Avas intact. On rectal 
examination the rather flaccid cyst seemed to fill the left fornix, Avas 
partially fixed, and Avas assumed to be of left ovarian origin. 
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incision (Fig’. 2 , 4 ). A lieavy xDiirse-string suture was then placed 
around the closed incision, the vagina scarified ,(Fig. 2, 5) and the 
suture tied (Fig. 2 , 6 ). 

Histologic examination of the structure just below the mass showed 
tjqoieal Fallopian tube. The mass itself showed the fimbriated end of 



Figr. 2. 


THUNIG; PROLAPSE OP FEMBRIATED END OF FALLOPIAN TUBE 877 

On Sept. 23, 1940, tlie following procedures were performed: (1) 
higli amputation of the cervix, (2) anterior eolporrhaphy with inter- 
position of the uterine fundus, (3) sterilization by resection of the 
tubes at the cornual ends and burying cut ends between the folds of the 
broad ligament, (4) posterior eolporrhaphy, and ,(5) plastic repair of 
the abdominal wall for the small umbilical hernia. 

For the first four days postoperatively there was a moderately severe 
febrile reaction due to an infection in the. right broad ligament, the 
induration being palpable along the course of the round ligament in 
the right inguinal canal. No evidence of any intraperitoneal infection 
was present at any time. From the second clay on there was a bloody, 
purulent and foul vaginal discharge with a secondary hemori'hage 
estimated at about three ounces occurring on the seventh day postopera- 
tively; a speculum examination failed to reveal the site of the bleeding 
or soiu’ce of the vaginal discharge. The hemorrhage did not recur and 
by the fourteenth day postoperatively the vaginal discharge had ceased. 
The temperature subsided gradually as did the local and general 
systemic reaction from the fifth day onward and by the thirteenth day 
the temperature was normal and remained so. The patient was out of 
bed on the sixteenth day. 

On Oct. 10, 1940, the seventeenth day postoperatively, examination 
revealed a clean, well-healed cervical stump, an apparently weU-healed 
anterior vaginal wall, the interposed uterine fundus in excellent posi- 
tion, a firm well-healed pelvic floor with only a small superfleial un- 
healed skin area in the perineum, and a well-healed abdominal wall 
with obliteration of the umbilical hernia. The patient was discharged 
from the hospital as cured on Oct. 15, 1940, twenty-two days post- 
operatively. 

Early in January, 1941, the patient was seen in the out-patient de- 
partment of the hospital. She was complaining of vaginal discharge. 
She was readmitted to my service on Jan. 8, 1941. 

Findings on second admission: The blood Wassermann was now 
four-plus. On the anterior vaginal waU there was an elevated mass 
projecting about one-fourth of an inch above the surface. It was about 
% to 1 inch in diameter and situated directly in the midline of the 
vagina about one-half inch above the urethral orifice in the site of the 
anterior eolporrhaphy sear (Fig. 1). The interposed uterine fundus 
was palpable beneath the adjacent vaginal wall. The tumor was a 
duslcj’- red in color, its base was sessile and fimfly attached to the 
vaginal wall. The surface of the tumor was slightly irregular and 
nodular and bled on the slightest touch. The following opinions were 
expressed: (1) squamous cell carcinoma arising in an operative scar 
(2) granuloma, possibly syphilitic, .(3) endometrioma from endometriai 
transplant from cornua of uterus. 

Biopsy was done on Jan. 13, 194]. The unexpected findings are 
shown in Fig. 2. The mass was held with .sponge forceps and an 
elliptical incision made through the vaginal wall (Fig. 2, 1). 'With 
only slight ti'action on the mass, the Fallopian tube anefa .small'amonnt 
of broad ligament were delivered (Fig. 2, 5). The tube and broad liga- 
ment were ligated about one-half inch from the point of vaginal exit 
(Fig. 2, 3 ) ; the ends of the suture were then used to burv the slump 
fix It to the under surface of the vagina and close the small va^^inal 
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a histologic description or microphotographs of these eases were not 
available for study. R. Schroeder (quoted by Kehrer^®) resected a 
similar tumor, which recurred in the form of a squamous carcinoma. 

In a symposium on malignant diseases at the Memorial Hospital, Neiv 
York, Healy® presented a case of benign epithelial papilloma of the 
vulva. The patient had suffered from pruritus vulvae for ten years. 
Treatment consisted of local excision of the bulky, papillary mass. No 
radiation therapy was given. The patient died five years later of a 
cerebral accident, and follow-up study during the five-year period re- 
vealed no recurrences. 


Case Report 

R. D. T., a 36-year-old, white, American, housewife, was admitted to 
the Beth Israel Hospital on Oct. 24, 1940, complaining of a “vaginal 
tumor” of four months’ duration and pruritus vulvae of one year’s 
duration. 

Present Illness . — About one 3 mar ago the patient was hospitalized for 
pulmonary tuberculosis and shortly after developed pruritus vulvae. 
Upon discharge from the hospital six months later, she consulted a 
physician, who told her she had a “vaginal tumor.” There has been no 
dj’-spareunia, vaginal discharge, or pain in the groins or thighs. The 
only complaint referable to the tumor Avas'constant itching of the ^’ulva, 
which was worse at night. 

The familj'- history was irrelevant. 

Past History . — The patient had suffered with bronchial asthma for 
twenty-six j'-ears. She has had 8 attacks of pneumonia, the last attack oc- 
curring eight years ago. Tonsillectomj'- was performed at the age of 27 
years. Menstruation began at the age of 14, recurred eveiy twenty-six to 
twenty-eight days, and the duration of the flow averaged three and one- 
half daj^s. Bleeding was moderate and not associated with pain. The 
last menstrual period occurred Oct. 30, 1940. During the period of 
hospitalization for tuberculosis, the patient had an amenorrhea of three 
months’ duration. She had lieen married ten years, had never been preg- 
nant, and had not resorted to contraceptives. 

Physical Examination . — Except for an edentulous upper jaw, exam- 
ination of the head and neck revealed nothing of note. Variously pitched 
squeaks and rales were audible over the entire chest, and the breath 
sounds at the right base had a bronehoamphoric quality. The heart was 
not remarkable. The blood pressure was 118 mm. sj^stolic and 64 mm. 
diastolic. No abdominal masses Avere palpable. There Avas no inguinal 
adenopathjL The fingers Avere clubbed. 

The upper tAvo-thirds of the right labium minus, part of the clitoris, 
and the upper end of the left labium minus Avere replaced by an ovoid 
mass (Pig. 1), AAdiich measured 3 I /2 cm. in its long axis and 2 cm. in 
thickness. The surface of the tumor Avas irregular and consisted of small 
papillaiy masses. It AA^as not tender and did not bleed upon manipula- 
tion. Examination of the internal genitals revealed nothing of note. 

Urinatysis revealed a trace of albumin. The, Wassermann reaction 
Avas negatUe. 

Treatment. — On Oct. 25, 1940, the inAmtyed area AAms excised under 
local anesthesia and the skin closed Avithout di’ainage. The patient Avas 
discharged from the hospital three days later. 
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tube markedly changed in its histology because of infection and granu- 
lation. The individual fimbriae were no longer discernible as such. 

The postoperative course was uneventful and the patient was dis- 
charged Jan. 19, 1941, sis days postoperatively. 

Discussion 

To judge solely from the number of eases reported in the literature, 
the condition is veiy rare. The author found only five ease reports by 
four m’iters.^'^ However, from Kennedy and Campbell’s book one gets 
the impression that prolapse of the tube as a complication of vaginal 
hysterectomy, at least, is not at all uncommon.® 

With one exception, every ease reported or spoken of has followed 
vaginal hysterectomy, some of which were drained.^’ - The exception 
followed a posterior colpotomy for ectopic in which unusual drainage 
was used.^ In the ease just presented the operation was an inter- 
position procedure with resection of the tubes at the uterine cornua, 
complicated by the development of a moderately severe infection. 

Follow-up examination, Jan. 14, 1943, two years after the second operation, 
showed the abdominal wall, pelvis, and pelvic floor essentially the same as on Oct. 
10, 1940, seventeen days after her first operation. The anterior vaginal wall is 
smooth without traces of her second opei-ative scars. 
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BENIGN PAPILLARY EPITHELIOMA OF THE VULVA 

H. E. Ehrlich, M.D., and E. A. Horowitz, M.D., New York, N. Y. 

(From the Departments of Fathology and Gynecology, Beth Israel Hospital) 

T he benign papillary epithelioma of the vulva is an extremely rare 
tumor. 

After a careful survey of the literature on benign and malignant 
epithelial tumors of the vulva, it was noted tliat comprehensive mono- 
graphs on vulval disease®’ and skin tumors’’ do not include this 
tumor among the benign epithelial neoplasias affecting the vulva. Novak’® 
and MacCallum’® have called attention to the “rare true papilloma” of 
the vulva, but a histologic de.seription and pathologic differential diag- 
nosis were not submitted in their texts. In a recent publication Fol- 
som e® also mentioned the true papilloma, but histologic details were 
omitted. 

Kehrer’® has described 3 ea.ses of lienign papillary epithelial tumors 
of the vulva. He distingui.shed them sharifiy from eondylomata 
acuminata and called them verrucous pa])illomata. Kehrer also cited 
5 similar cases’*®’’’” which he had encountered in the literature, but 
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Microscopic Examination . — Representative blocks of tissue were fixed 
in formalin and stained witli iiematoxylin-eosin, van Grieson, iron- 
hematoxylin, and Weigert’s elastiea stain. 

The picture was that of a papillary epithelial overgrowth with ex- 
treme keratosis and parakeratosis (Fig. 2). In some areas the keratotic 
masses were about twice the thiclmess of the epithelium. There appeared 
to be no difference in the degree of keratosis between the papillae as com- 
pared with their tips. In some areas the keratosis was seen to involve 



Pig. 2. — Paraffin section ; hand lens magnification. The picture is that of a papillary 

epithelial overgrowth. 



Pig-. 3 — Sweat gland duct ; its lumen is practically occluded by extensive keratiniza- 

• tion. 

the sweat gland ducts tvith apparent occlusion of their lumina (Fig. 3). 
In other areas the ducts appeared considerably distended. Throughout 
the papillary portion of the tumor the connective tissue cores were very 
thin ; thej^ contained many wide, thin-walled, mostly empty blood vessels. 
Occasionally they were hyalinized. The usual configuration of the 
squamous epithelium was maintained, and there were no abnormalities 
of cell structure or staining qualities. The intercellular bridges were 
distinct. The cells of the basal layer were arranged in an orderly manner 
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Suhseqtient Clinical Course . — The ■wound healed by primary inten- 
tion and the pruritus subsided prompt^. Periodic examina-tions re- 
vealed no recurrence or metastases. The patient has not lost weight and 
aside from asthma has been symptom-free. 

Description of Specimen 

Gi’oss Appearance . — The specimen consisted of a piece of hairless 
skin, 5.5 cm. long, up to 1.8 cm. wide. A soft, ellipsoid mass, 3.5 cm. 
long and about 1.5 cm. high, protruded near its one edge. This mass was 
sharply demarcated from the skin, partly by a groove Avhich in one place 
deepened into a pocket almost 1 cm. in depth. The surface of the mass 
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Fig. 1. — Tumor in situ. The ovoid mass is attached by a short pedicle to both labia 

minora and the clitoris. 

Avas a shaggy AAdiitish gray and consisted of many single finger-like forma- 
tions packed closely together. Tlic raAV surface was formed partl.y 1)3” 
AA”hitish gra3” tissue Avithout marking.s and partly 1)3” fat tissue;* this 
surface Avas eoncaA”e, the deepest part of the concaAuty corresponding to 
the middle of the tumor. 

PolloAA”ing fixation, the cut surface appeared as closed- packed, finger- 
like protrusions. In its central portion the tumor had a thickness of 9 
mm. The outline against the underl3”ing tissue Avas straight in the 
thhmer portion and slightly Avav3* in the thicker one. At one point the 
outline against the underlying tissue was slightly convex doA\mAA-ards and 
not entireh” distinct. 
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Summary 

A ease of benign papillary epithelioma of the vulva is described and 
4 similar authentic cases are collected from the literature. The tumor 
occurs as a single, round or ovoid mass, whose surface is papillary and 
nonulcerated. It is attached to the labia or mons veneris by a short 
pedicle or it may be sessile. It differs sharply from the condyloma 
acuminatum, with which it may be confused. The available evidence 
indicates that the tumor is anatomically and clinically benign. 
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MALIGNANT LYMPHANGIOMA OF THE OVARY 

Maurice Rice, M.D., Bjarne Pearson, M.D., and W. B. Treadwell, 
M.D., Neav Orleans, La. 

(From the Departments of Pathology and Bacteriology and Obstetrics and Gyne- 
cology of the Louisiana State University School of Medicine and 
Charity Hospital ) 

T rue lymphangiomas of the ovary are ATry rare. To date there 
have been only four cases recorded: tAvo by Kroemer,^ one by 
Fleischer,- and one by Sidall and Clinton.^ To this Ave add one of our 
OAvn, malring the total number of recorded cases fiA^e in number. Tavo 
cases haAm been excluded because thej’- arose from dermoid cysts 
(Schottlaender^ and Rbssle,®). 

It is our purpose here to report the fifth case of Ijrtnphangioma of 
the ovary, and as far as Ave knoAA'^, the fii*st case in AA’hich malignant 
changes AA’ere present. Only such data haA’ing direct bearing on the neo- 
plasm has been considered. 
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and exhibited no evidence of anaplasia (Fig. 4). Although at a few 
points the basilar portion had a somewhat plexiform appearance, there 
was no true invasion of the cutis. At the junction between epidermis 
and cutis, there was considerable infiltration with mononuclear elements 
and some polymorphonuclear leucocjdes. Sweat glands were numerous, 
and some of them were atrophic. Hair follicles were occasionally seen, 
but sebaceous glands were sparse. 

Discussion 

The presence on the labia or mons veneris of an ovoid tumor, whose 
surface is papillary and nonulcerated, and which is either sessile or at- 
tached by a short pedicle, should suggest the possibility of a benign 
epithelioma. Unlike the condsdoma acuminatum, this tumor occurs as a 
single groivtli, reaches appreciable size, and according to Kehrer^® is not 
associated with a foul odor, as is eommonlj' the case ivith the condylomata 



Fig. 4. — A typical portion of the tumor under medium magniflcation. Note the 
orderly arrangement of tlie prickle and basal ceils. Tlie connective tissue core is thin 
and contains numerous empty biood vessels. 


acuminata. Histologically the benign epithelioma differs from the 
venereal wart by the presence of intense keratosis and parakeratosis, 
absence of edema of the epiderm, little, if any, stigmas of an inflamma- 
toiy process, and a connective tissue stroma that is not congested. 

There is no evidence to indicate that the neoplasm may recur follow- 
ing operative removal or that clinical malignant activity may be expected 
at some later date. In our tumor, Kchrer’s series,^® and in Healy’s case,® 
there were no recurrences or subsequent clinical malignant manifesta- 
tions. Schroeder’s case recurred in the form of a squamous carcinoma. 
This case was quoted by Kehrer as a benign epithelial papilloma, but. a 
histologic description of the tumor was never recorded in the literature. 

Carcinoma-like condylomas of the penis have licen described.^®- 
They have been regarded as benign neoplasias and were called condylo- 
matoid precancerosis by Unna,^® who, too, regarded them as benign. 
These penile tumors were characterized by a downward infiltration of the 
epithelium, attributed to compression by a rapidly proliferating epithe- 
lium, and enlargement and differences in .staining qualitie.s of the 
epithelial cells. Such histologic charaet eristics arc .siriliingly al)sent in 
the benign papillary epithelioma of the vulva. 
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Incomplete or poorly formed channels, in which endothelial prolifera- 
tion had become so marked as to almost completeb^ obscure the lymphatic 
spaces, was present. The endothelial cells varied in size and shape and 
contained hyperehromatic nuclei uniformly spherical or ovoid in shape. 
Masses of these cells extended into the surrounding tissue as buds. In 
most areas, extraluminal proliferation of endothelium was present and 



Pig. 1. — Section of the left ovary six months before death, ' showing closely packed 
regular lymphatic channels without extra-or intraluminal proliferation. 



Fig. 2. — Section of the recurrent pelvic tumor mass at autopsy shows irregular 
lymphatic channels with extra and intraluminal proliferation. 


occasionally formed solid sheets (Fig. 2). Large areas of necrosis and 
hemorrhage were also noted. 

The right ovarian mass showed remnants of the normal ovarian stroma 
(Pig. 3) and neoplastic tissue similar to that described above. 

The liver revealed numerous areas of necrosis ivith or without neo- 
plastic cells. In many areas, there were weU-eonstructed endothelial- 
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A colored female, aged 31 years, was admitted on Sept. 21, 1940, com- 
plaining of enlargement of the lower abdomen of one month's duration. 

A palpable mass was present in the lower abdomen extending to the 
nmbiliens. On Sept. 24, 1940, a large tumor was removed from the left 
adnexal region and a small portion of the right ovary was resected. 

The left ovarian mass measured 15 by 12 by 7 cm. Its external sur- 
faces were gray and smooth. Cnt section revealed nnmerons cysts of 
vaiying sizes ivhose linings were pale brown and smooth and con- 
tained a yellowish translucent fluid. A microscopic diagnosis of benign 
IjTnphangioma of the left ovary was made (Pig. 1). Unfortunatel}^ the 
resected portion of the right ovary was lost. 

Tlie postoperative course of the patient was uneventful and the pa- 
tient was discharged on Nov. 4, 1940. 

On April S, 1941, the patient was readmitted witli abdominal rigidity, 
pain, swelling and a ballotable mass in the lower abdomen, the size of 
a four months’ pregnancy. 

A second laparotomy was perfonned on April 14, 3941, and revealed 
about 2,000 c.c. of serosanguineous fluid in the peritoneal cavity. Float- 
ing in this fluid were fragments of friable grayish brown neoplastic 
tissue. A tumor mass filled the pelvis and many other tumor masses 
were adherent to the small and large intestine, peritoneum, and the liver. 
The patient gradually became worse and died on April 22, 3941. 

Autopsy showed all the abdominal viscera obscured by large masses of 
hemorrhagic grayish friable tissue which were attached to the perito- 
neum, liver, spleen, and intestine. 

The pleural surfaces were smooth except for the diaphragmatic por- 
tions which were studded with tumor nodules up to 3 cm. in diameter. 
The spleen weighed 160 Gm., and tumor tissue was attached to its outer 
surface. Cut section revealed no evidence of metastasis. The liver 
weighed 1,430 Gm. Tumor nodules were present on its outer surface 
and cut section revealed many nodular areas up to 4 cm. The pancreas 
was embedded in a mass of tumor tissue. All the coils of the small in- 
testine were surrounded by friable tumor tissue. A uterus, normal in 
size and shape, was present. Friable tumor tissue filled the cul-de-sac. 
On the left, the adnexal region was obscured by a tumor mass and the 
ovary was absent. The right ovary ivas replaced by a cystic mass 5 cm. 
in diameter with smooth external surfaces. Cut section revealed nu- 
merous c 3 '-stlike cavities filled with a j^ellow translucent fluid similar 
to the left ovarian tumor which was removed surgicalljL Both tubes 
were embedded in the neoplastic tissue. The remainder of the organs 
showed nothing of note. 

Microscopic Findings . — The left ovarian mass removed surgically on 
Oct. 24, 1940, consisted mainlj’- of closely packed Ijunphatie vessels of 
varying sizes and shapes. These channels were lined bj'' flattened, one- 
layered, endothelial cells having a fusiform nucleus (Fig. 1). 

In a few small areas, however, the endothelium was several layers 
thick and consisted of intra- and extraluminal proliferations. Here, the 
endothelium was swollen and the nuclei more h^^perchromatic. A lai’ge 
portion of the tumor mass had undergone necrosis and hemorrhage. 

The second surgical specimen, as well as the autopsj' material ob- 
tained six months later showed loss of the orderly arrangement of the 
lymphatic channels. All the sections taken through the neoplastic tissue 
were similar. 
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size and shape. A great deal of necrosis was present, apparently due 
to the rapid growth of the tumor Avhich makes us believe that the tumor 
was malignant from the beginning. On pure morphologic grounds, it is 
difficult to call the first section malignant (Fig. 1). Serial sections were 
constant in appearance. It is possible that the malignant portions Avere 
destroyed by areas of neci’osis. In the liver this seemed apparent -as 
numerous large and small areas of necrosis ivere present noth or ndthout 
tumor cells. 

In the post-mortem sections, a profound difference in the morphology 
was at once appai’ent. Varying and large amounts of extra- and intra- 
luminal proliferation had taken place. Instead of the fiattened endo- 
thelium with its dark fusiform nuclei, the endothelium Avas more SAvollen 
and proliferative and the nuclei more A'esieular. In some sections, intra- 
luminal budlike processes could be seen. 

The question naturally arises because of the occasional presence of 
small budlike processes in the lumen that this might not represent tu- 
mors similar to those championed by Schiller® as “mesonephroma 
ovarii.” In our sections, unlike those of Schiller, the budlike processes 
represented localized proliferations of the endothelium and could in no 
sense be interpreted as mesonephric processes. 

Eecently Kazancigil, Laqueur and LadcAvig" have described three cases 
under the caption of papiUo-endothelioma ovarii in AA'hich there Avere 
processes resembling glomerular-like structures. In addition angi- 
omatous and diffuse endotheliomatous areas Avere apparent. Their first 
case also contained “granulosa” areas. 

Summary 

We have presented a case of an apparently morphologically benign 
lymphangioma of the ovary in AAdiich a resection Avas done. Six months 
later a local recurrence, peritoneal dissemination, and hepatic metastasis 
had taken place, and a neAv groAvth in the opposite ovary Avas present. 
A rather profound morphologic difference was evident betAveen the pri- 
mary and disseminated neoplasm, consisting of proliferation of the endo- 
thelium and changes in the individual cells. HoAvever, because of the 
mai’ked necrosis of the primary together Avith marked hepatic necrosis 
present at autopsy make us feel that the tumor Avas malignant at its 
inception in spite of the regular benign morphology it presented. 

References 

1. Kroemer: Handbuch der Gjoiakologie, J. A''eit, 1908, J. F. Bergman, AVeisbaden, 

p. 332. Quoted b 3 ' Sidall and Clinton. 

2. Fleischer, E.: Monatschr. f. Goburtsh. u. Gj'nak. 62: 45, 1923. 

3. Sidall, E. S., and Clinton, AV. E.: Am. J. Obst. & Gatkec. 34: 306, 1937. 

4. Schottlaender, J.: Arch. f. Gynak. 78: 137, 1906. 

5. Eossle: Zentralbl. f. Gjmak. 36: 55, 1912. 

6. Schiller, W.: Am. J. Cancer 35: 1, 1939. 

7. Kazancigil, T. E., Laqueur, AV., and Ladewig, P.: Am. J. Cancer 40: 199, 

1940. 



KICE ET AL. : LYMPHANGIOMA OF OVARY 


887 


lined Ijanpliatic channels with varying degrees of extraluminal prolifera- 
tion. The adjacent liver cords were markedly compressed (Fig. 4). 

The remainder of the organs showed no evidence of metastasis or any 
distinctive pathologic changes. 





Pig. 3. — Section from the right ovary at autopsy showing normal ovarian stroma 
and neoplastic lymphangiomatous tissue. 



Pig. 4. — Section taken through the liver revealing well-constructed endothelial 
lined lymphatic channels with varying degrees of endothelial proliferation. Tlie 
hepatic cords are markedly compressed. 

Comment 

A diagnosis of a henign lymphangioma was made from the original 
biopsy, and six months later metastasis and dissemination had occurred. 
The purely morphologic diagnosis of malignancy in a lymphangioma is 
very difficult, even in the presence of varying degrees of extra- and 
intraluminal proliferation. This was practicallj’- absent in the fimt speci- 
men and the tumor consisted of thin-walled dilated spaces, varying in 
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the forearm but could be extended. The fingers could not be fully 
extended. There were no external genitals. There was an imperforate 
anus. A small area on the posterior surface of the right hip suggested 
deviated position of the imperforate anus. The legs were completely 
fused, and there was a single foot with 6 toes, the foot extending to 
the left (Fig. 1). 

Roentgen Ray Findings . — There wei’e 13 ribs on the left side and 12 
ribs on the right. The angle of the mandible on the right side was 
absent. The vertebral spine showed no well-defined arches; the im- 
pression was that of a complete spina bifida. The articular processes of 
the eighth and ninth thoracic vertebrae could be distinguished on the 
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Fig. 1. — ^Note absence of genitals and fusion of lower extremities. 

left side. The vertebral bodies were smallest in the region of the eighth 
and ninth thoracic vertebrae, and the largest in the region of the 
cervical mid sacral vertebrae. There was a slight scoliosis to the left, 
and a distinct kj’-phosis in the area of the eighth and ninth thoracic 
vertebrae (Fig. 2). (Although there was the impression of a complete 
spina bifida there seemed to be pi'esent spinous processes in normal 
number.) The coccyx extended anterior to the femur. The pelvis 
appeared to consist of a right and a left os ilium, which were asymmet- 
rical, and a heart-shaped bone betiveen them. There was no proper hip 
joint but 2 femurs were somehow articulated on each side between the 
heart-shaped bone and the ilia (Fig. 3). The lower extremities showed 
a fusion. There were 2 femurs, 2 tibiae, and 1 fibula. I'he fibula seemed 



NORMAL INFANT AND A SYMPUS MONSTER WITH A SHORT 
CORD IN A TWIN PREGNANCY 

J. B. Hirsch, M.D., AND J. B. Hirsch, Jr., B.S., Greenville, 

(From the Kings Daughters Eospital) 

T he most interesting features of the present ease are: delivery of 
tvins at term, a normal surviving infant and a sympus monster 
■which ^ed after five minutes; short umbilical cord of the monster, 
measuring only 5 cm. There were monochorionic membranes, suggest- 
ing that the twins were of the single o-vum type. 

Mrs. J. J. L., white, aged 40 years, weight about 250 pounds, was 
first seen when admitted to the hospital, in labor, July 14, 1942. 

First menstruation at 13, periods regular since. She has 8 living 
children, all boys, the second pregnancy being twins. There have 
been no miscarriages. Ages of her children are; 16, 14, 14, 12, 9, 6, 4, 2. 
All babies were large at birth. Patient stated that her grandfather 
was one of -twins. Her last child was a breech presentation, and was 
delivered manuallj’’. 

Last menstruation began Sept. 28, 1941 ; estimated date of confine- 
ment July 8, 1942. 

Patient was obese and large framed. Head was normal, eyes clear, 
teeth good, breasts large, and heai't nonnal. There was no history of 
any venereal disease. Wassermann was negative. Abdomen was very 
large, and abdominal muscles flabby. Patient was in the second stage 
of labor ■with the right foot presenting. Due to the extremely large 
size of the abdomen, a diagnosis of twins was made. 

Because of the weak abdominal muscles it was thought wise to do a 
breech extraction. This was done under gas anesthesia and a large 
male cliild was delivered Avith no difficulty. The child was normal and 
respiration Avas immediate upon delivery. The placenta did not deliver 
at this time. Another fetus Avas felt in the uterus. Internal examination 
revealed a foot presenting but the other foot could not be felt. A manual 
delivery Avas also peiTonned on this child. When the hips Avere de- 
livered there Avas some difficulty in delivering the rest of the body. 
The child Avas CAuscerated. The difficulty in delivering the baby Avas due 
to the shortness of the cord, the pull haAdng torn aAvay the umbilical 
area of the abdominal Avail. The intestines Avere replaced and the Avound 
sutured. The child breathed for about fiAm minutes. 

The placenta Avas delivered by the modified Crede method. Examina- 
tion slioAved there Avas a single placenta AAuth 2 amnions and 1 chorion. 
The cord of the first child Avas normal in length AA^iile that of the 
second child Avas only 5 cm. long. The placental areas of the nonnal 
baby and the monster Avere unequal, the propoition being about 2:1, 
respectively. 

First child: A male avMcIi shoAved no abnormalities. Weight about 
9 pounds. Second child: gi’oss examination: The Aveight AA^as about 
4 pormds. The head showed an abnormality of the right loAver jaAv, 
the angle of the mandible being absent. The ears bad a peculiar shape, 
Avere large and lay close to the head. The hands Avere flexed against 
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PREGNANCY AFTER TUBAL STERILIZATION 

With the Report of Case Demonstrating Epithelium-Lined 

Connecting Tube 

G-eorge L. Carrington, A.M., M.D., Burlington, N. C., and 
James B. Bullitt, A.M., M.D., Chapel Hill, N. C. 

T his case is reported because it demonstrated the formation of a 
patent, epitheUum-lined fibrous cord 20 mm. long that connected the 
separated ends of the divided oviduct after an attempted tubal steriliza- 
tion. The operation was done in conjunction with a cesarean section 
and consisted of resection of a wedge from each uterine cornu and 
plication of a peritoneal fold as described in the case report. Pregnmcy 
later occurred. Following the I’eport the implications of the findings 
are briefly discussed. 

Mrs. H. R. T., white, aged 30 years, two years previously when preg- 
nant and near term, had been operated upon by one of us (G. L. C.) 
because of the dual indications of disproportion and mitral insufficiency 
of long standing nearing decompensation. 

A low, cervical cesarean section was done and a wedge resected from 
each uferine cornu, care being exercised to include the oviduct in the 
^yedges.. . The walls of the V left by the removal of the wedges were 
■ sutured together, the tubes ligated, and the peritoneal fold from the 
tubes plicated over the raw area, separating the end of the tube from 
the cornual wound for a distance of about 2 cm. Number 2 chromic 
catgut was used. 

Wlien readmitted May 5, 1939, the patient was about three months 
pregnant. The mitral insufficiency was marked but compensated. She 
was operated upon (G. L. C.) on May 12, 1939, the supravaginal por- 
tion of the uterus with its contained pregnancy and both undisturbed, 
attached Fallopian tubes being removed. Her convalescence was un- 
eventful. 

Pathologic Report (S/39/1115) (J. B. B.) : 

“This specimen consists of a uterus, amputated apparently through 
the cervix. Its dimensions are; vertical 75 mm.; lateral 96 mm. (near 
fundus) ; anteroposterior 65 mm. The posterior surface is strongly 
convex, the anterior surface flattened (probably from lying on that 
surface during fixation) . The left oviduct is represented by a flattened, 
irregularly ci’escentic mass, 20 by 14 mm., firmly plastered against the 
cornu by a peritoneal covering. AVhen this is dissected free, no lumen 
can be found grossly or microscopically in the tube nor any opening 
into the uterus. 

“The right oviduct is spirally, coiled, fonning about one and one- 
tliird turns, closely apposed to the uterine wall at the level of the cornu, 
and (except for about 15 mm. of the distal end) firmly bound to that 
wall by peritoneum. The fimbriae are shrunken to blunt stubs only one 
or two mm. in length. Seen through the peritoneal covering the proxi- 
mal end seems squared off and is located about 20 mm. below the nor- 
mal point of attachment. When this tube is dissected free and reflected 
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to be on the medial side of the left tibia. The soft pai'ts allowed one 
to distinguish a separation between the femnis but not between the 
tibia. There was one foot, which projected at a right angle from the 
distal end of the left tiliia. One tarsal bone, six metatarsals, and six 
phalanges were present. 





ITig. 3. 


Pig. 2. — The coccyx can be seen in front of the fenours. The spinous processes can 
be counted in this picture. 

Pig. 3. — The heart-shaped bone and asymmetrical os ilia can be distingruished 
easily. 


While in the Uteratnre there are many records of sympus monsters, 
the present ease is apparently nniqne in the oeenrrenee of such, a 
monster in a twin pregnancy of which only five instances have been 
reported. 

Reference 

Newbill, H. P.: Am. J. Dis. Child. 62: 1233, lOll. 
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This portion of the lumen is somewhat dilated and a little placental 
tissue projects into it. 

“When the uterus is split open laterally an apparently normal fetus 
(70 mm. long from occiput to coccyx) is seen. The placenta is attached 
posteriorly, the cord springing from a point about 15 mm. below and to 
the right of the center of the posterior wall. ’ ’ 



Pig. 3. — Section of channel through uterine -wall -which contains a mass of tleciUual 

cells. X58. 



Pig. 4. — Decidual cells from i^ig. 3. XlGO. 
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doivnward, a slender cord (20 x 2 mm.) is exposed to view. Attached 
at one end to the side of the proximal end of the ovidnet, this cord runs 
upward to attach at its other end to the uterine wall at about the loca- 
tion of the normal isthmus. Microscopic sections, made at short inter- 
vals through the oviduct, show it patent throughout, with essentially 



Piff. 1. — Section through remnant of oviduct. X5S. 



Fie- 2. — Section through canalized fibrous cord connecting this oviduct with tlie 

uterine cornu. X58. 


normal architecture except for considerable simplification of the mucosal 
folds. Sections through the above mentioned connecting cord sliow it 
to be a fibrous tissue tube the lumen of which is lined by a tliiii mucosa, 
similar to that of the ovidubt. Sections of the uterine wall show the 
continuance of the lumen of the cord to open into the uterine cavitv. 
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4. Careful hemostasis should be observed, as blood clots delay scar 
tissue healing and give epithelium a chance. 

5. Sterilization should preferably be performed on the nonpregnant 
utenis, because it is far less vascular than the pregnant uterus, and 
bleeding in the cornual resection is less likely to result in hematoma. 

6. A dry technique, silk, cotton, fine linen, should be used on uterus, 
tubes, broad and round ligaments. The moist technique of catgut with 
the serum I’eaetion about it over the time required for its absorption 
delays sear tissue healing and gives the epithelium of the tube a better 
chance over a longer period of time to form a canal. 
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BRENNER TUMOR OF THE OVARY COBIPLICATING 

PREGNANCY 

Floyd S. Rogers, M.D., Washington, D. C. 

(From the Department of Obstetrics and Gynecology, George Washington University 

School of Medicine ) 

O RTHMANN,^ in 1899, reported what ivas probably a Brenner tumor 
eight years before Brennei’® in 1907 reported liis three eases. 
Brenner designated these tumors “oophoroma folliculare” and confused 
them with granulosa cell tumors. It was Robert Myer^ who, in 1932 
described the characteristics of this tumor and offered the generally 
accepted histogenesis. It is usually agreed that these tumors have their 
origin from certain cell rests as oi'iginally described by Walthard^ in 
1903. 

AYhile Brenner tumors are not uncommon, only four have been re- 
ported occurring as a complication of pregnancy. Novak and Jones,® 
in 1939, reported 122 cases, three of which were associated with preg- 
nancy. In the first, the patient was four months pregnant when the 
tumor was removed; while in the second, pregnancy ivas noted only at 
the time of hysterectomy and bilateral salpingo-oophorectomy. In the 
third instance, pregnancy was diagnosed by finding decidual tissue in 
curettings. In 1940, SiegeB reported a single case in which the tumor 
produced dystocia and was removed at the time of cesarean section. 
In Danforth’s series,® reported in 1942, pregnancy was not mentioned. 
The purpose of this report is to add a fifth instance of Brenner tumor 
complicating pregnancy. 

Case Report 

R. R., aged 32 years, para i, gravida ii, whose last menstraal period 
was May 22, 1942, began uterine bleeding on July 3, 1942. Immediate 
treatment was instituted, including ephjmal acetate, 10 mg., and 
desiccated thyroid, one-half grain, three times daily, and 5 mg. 
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This speeimen showed very well the urge of epithelium to reconnect. 
A rather cursoiy examination of the literature indicates that the process 
is frequently successful after attempted sterilizations and suggests that 
better-thought-out obstacles are necessary for its prevention. Opera- 
tions on the flexible part of the oviduct appear to have about 5 per cent 
failures. Eesections of the cornua appear much more certain of success. 

We found references to three patients, however, in whom pregnancy 
occimrcd after removal of most of the uterus, and a fourth in whom it 
occurred after a. bilateral salpingectomy accompanied by resection of a 
wedge from the uterus. Sehultze® observed pregnancy after total re- 
section of both tubes and amputation of the fundus. LiepmaW'^ reported 
it after supravaginal hysterectomy. McMillan and Dunn^'’ repoifed two 
pregnancies in the same patient after supravaginal hysterectomy with 
excision of all of one tube and ovary and part of the other tube. Lasch^ 
reported pregnancy in a. woman who had both tubes, wedges from the 
uterine cornua, and one ovary removed. 

An examination of the original operations in the above cases shoivs 
the possibilities for reeanalization in two of them. In the case reported 
by j\IeMillan and Dunn, the cut end of the remaining tube had been 
stitelied in ivith the pei’itoneum over the stump of the cervix. Cervical 
canal and tube end may have been in apposition, a suture may have cut 
through the tube a few days after operation, or a small dead space may 
have inmted epithelization. In the case by Laseh, the remaining ovary 
had been sutured against the uterine wall, apparently at the site of the 
removed wedge. A hematoma in the site from which the wedge had 
been removed would have furnislied an excellent opportunity for the 
epithelium to finish the path from uterus to ovary. 

Schultze® reported a case that closely parallels ours. This woman 
had been supposedly sterilized by resection of the isthmic portions of 
the tubes. Conception took place aliout fifteen months after operation. 
On the left side continuity of the tube appeared to have been restored 
by a fistulous duct. Its epithelium was low, nonsecreting, udthout 
fimbriae and partly formed by cells of the decidual type. Musculature 
was not present. On the right side a fistulous duct was in the mailing. 
Both stumps tenninated in it but had not yet joined. 

The tendency of epithelium to connect with epithelium is well laiown. 
Wiat might happen is illustrated in a patient fifty-five yeai's of age 
upon whom one of us (G. L. C.) operated a few years ago. She might 
well have had an alidominal pregnancy after a total vaginal hyster- 
ectomy, if she had been youiigei\ The wound healed with a small 
fistulous tract tlu’ough tlie vaginal vault, the approximated pubocervical 
and uterosacral ligaments, broad and round ligaments, forming a patent 
canal from vagina to peritoneal caA'ity, that required six months of 
curetting and cauterizing to obliterate. 

As we consider the problem of occluding the oviduct a few basic con- 
clusions appear justified. 

1. The ease and rapidity of an operation should seldom, if ever, be 

deciding factors in detennining procedure. ’ 

2. The ends of the divided oviduct should have the maximum of 
special separation. 

3. In that spacial separation, the greatest opportunity for scar tis- 
sue formation and peritonization .should be afforded. 
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tliesia. The abdomen was entered through a low midline incision. The 
right ovary Avas found to be replaced by a smooth, tliin-Avalled, freely 
movable cyst, about 15 cm. in its greatest diameter, Avhich displaced 
the uterus posteriorly. There Avas also a small tliin-Avalled cyst of the 
left ovary 3 cm. in diameter. Both Fallopian tubes appeared normal. 
No corpus luteum Avas noted. The corpus uteri AAms soft, retroverted, 
and symmetrically enlarged, corresponding to the period of amenorrhea. 
No other pathology Avas found. A right salpingo-oophorectomy Avas 
then performed. 

Pathologic Examination . — Gross: The specimi^n consisted of a right 
ovary Avhieh had been replaced by a large, thin-Avalled cyst measuring 
15 cm. in greatest diameter. It Avas divided into tAvo distinct saccules. 
Attached Avas the Fallopian tube, AA'hich Avas thin-Avalled and did not 
appear unusual. 

Microscopic Examination . — (Dr. Herbert Traut, Cornell University 
School of Medicine.) Sections of the Fallopian tube showed a thin AA^all 
in which the vessels Avere injected, and there Avas an occasional small 
focus of lymphocytic infiltration. Sections of tlie ovarian cyst shoAAMd 
a thin fibrous AvaU in Avhieh Avere numerous islands of closely packed 
epithelioid cells, resembling the cells found in Brenner tumors. This 
Avas a benign groAvth AAdiich evidently had become cystic. 

The pathologic diagnosis Avas cystic degeneration of a Brenner tumor, 
with chronic salpingitis. 

The postoperative course Avas entirely uneventful. Preoperative 
therapy Avas resumed, the patient receiving desiccated thyroid, one-half 
grain, three times daily, ephynal acetate, 3 mg., tAvice daily, and 5 mg. 
of prolution daily. The patient Avas discharged from the hospital on 
Sept. 7, 1942, and since that time the pregnancy has progressed nor- 
mally. . i' 

Discussion 

A complete survey of the literature on Brenner tumors reveals only 
four instances Avhich have been associated Avith pregnancy. To these has 
been added a fifth case in AAdiich the tumor Avas discovered during preg- 
nancy, and Avhieh Avas remoA’^ed Avithout disturbance of the normal 
coimse. The small cyst of the left ovary probably had its origin from 
the corpus luteum. The cessation of bleeding at approximately the end 
of the third month is accounted for by the hormonal action of the 
placenta, Avhieh begins its function at this time. 
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of praaoiie daily. The bleeding was never profuse, hut irregular “spot- 
ting” continued until Aug. 15, 1942. 

Physical examination revealed a well-developed and well-nourished 
woman, 69.5 inches tall, and weighing 129.25 pounds. The eyes were 
normal, and the teeth in good condition. The thyroid gland was not 
palpable. The breasts were tender, but no masses were felt and the 
nipples were erect. The heart was normal in size, with no abnormal 
auscultatory findings. The lungs Avex*e clear. Abdominal examination 
revealed a lower right rectus sear, web. healed, with no fascial defects. 
The liver, spleen, and kidnej^'s were not palpable. There was moderate 
tenderness in the right lower quadrant, but no mass was detected. 



Fig. 1. — Photomicrograph of Brenner tumor wall showing cell rests of Walthard. 

Pelvic examination showed a normal distribution of puboperineal 
hair and the external genitals were normal in configuration. Bartholin’s 
glands and Skene ’s glands were not palpable. The introitus was pai’ous, 
■with no relaxation of the perineum. The vaginal mucosa was normal. 
The cervix uteri was firm, movable without pain, and pointed anteriorly. 
Hegar’s sign was positive. Inspection of the cervix revealed no abnor- 
malities. The corpus uteri was retroverted and freeb’- movable, soft, and 
symmetrically enlarged corresponding to the period of amenorrhea. 
Antex-ior and to the right of the utexnxs was a cj^stic, nontender, movable 
mass, approximately 10 cm. in diaxneter. The left adnexa was not pal- 
pable. There was no rectal pathology, and rectovaginal examination 
confirmed the previous findings. The results of laboratory examinations 
were as follows: urinalysis, normal; 'Wassermann reaction, negative; 
hemoglobin (Sahli), 66 per cent; red blood cells, 3,300,000; and basal 
metabolic x'ate, -10. 

The patient was admitted to the Emergency Hospital on Aug. 21, 
1942, and a laparotomj^ was pei’foxined under avertin-ethylene anes- 
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By means of the cautery, a dorsal slit is made from the opening of 
the glans, hack for a distance of one-half to one centimeter (Fig. 1), 
sufficient to permit the foreskin to be pushed back over the corona of tlie 
glans, breaking up all adhesions. By cauterizing along the beveled 
groove of the forceps, the dorsal slit can be made without bleeding or 
injury to the glans. 

The foreskin is then grasped nuth an Allis forceps at the point where 
the dorsal slit was begun, approximating the two cauterized surfaces 
and the foreskin drawn downward. The required length of redundant 
foreskin is then clamped diagonally from below upward, the beveled 
surface of the jaws facing the glans. The median ventral raphe serves 
as a guide in placing the clamp symmetrically on the foreskin. The 
forceps should grasp more of the foreskin on the doi’sal than on the 
ventral surface. 

Since the beveled jaws of this forceps meet along a very narrow line 
of approximation, there is practically no recognizable line of crushed 
tissue to be seen after removing the forceps. 

The distal redundant foreskin is then removed by cauterizing close 
to the upper unbeveled side of the forceps (Fig. 2). The crushed 
cauterized mucocutaneous border is then pushed back over the glans 
and the mucous membrane and skin are united at 12-3-6 and 9 by fine 
catgut, or suturing may be omitted if the skin and mucous membrane. ad- 
here. The Avound may be protected for tiventy-four to forty-eight hours 
by borated vaseline on flat gauze. Healing is very rapid and the ulti- 
mate result excellent. 

1259 Clifton Road, N. E. 


Boys, Floyd: The Prophylaxis of Peritoneal Adhesions, Surgery 11: 118, 1942. 

Based on a careful study and analysis of 188 contributions selected from the 
world’s literature, Boj^s presents a most exhaustive survey of available informa- 
tion on all the various aspects of peritoneal adhesions. Systematic arrangement of 
recorded findings in clinical observations and of results reported from experimental 
work readily convey to the reader a clear picture of the present status of tliis complex 
and important surgical problem. 

The writer’s final summary includes the following statements of facts and sug- 
gestions for further study: Up to the present only one prophylaxis has been estab- 
lished against peritoneal adhesions, namely, minimization during operation of all 
forms of peritoneal damage and avoidance of intraperitoneal infection. The evidence 
presented from the literature suggests that the use of heparin at present is the most 
promising supplementary prophylactic measure. It is the only substance proposed 
which is native to the body, but it does carry the definite risk of hemorrhage. Failure 
to prove the effectiveness of any measure probably often is due to insufficient laboratory 
study, which should be continued not for a few montlis but for years. It will be 
necessary to investigate other anticoagulants, the absorbable membranes, the sulfon- 
amides and so forth. As preliminary to such studies, acceptable techniques must be 
developed for standard adhesion production. Clinical evaluation of any measure depends 
on wider experience and careful ’ examination of findings during a relaparotomy or 
at post mortem. Reports must be based on large numbers of cases and obviously 
will require years to accumulate. 


Hugo Ehkenfest 



CIRCUMCISION OF THE NEWBORN INFANT BY 
CAUTERIZATION 

E. D. Colvin, M.D., and R. A. Bartholoaiew, M.D., Atlanta, Ga. 

C ircumcision of the newborn infant by the cauterization method, 
described below, has proved to be an ideal procedure, inasmuch as 
it eliminates loss of blood, prevents infection, minimizes trauma, and 
secures an excellent cosmetic result, by a technique which is both time- 
saving and simple. 

In addition to mosquito forceps, scissors, an Allis forceps, a small 
needle and 000 plain catgut, the essential instruments are an 
electric cautery qnd a special hemostat for clamping the foreskin. This 
hemostat can be made by lieveling the jaws of an ordinary medium size 
straight hemostatic forceps at about forty-five degree angles, with an 
emery wheel, until the jaws meet along a very narrow line when clamped. 
This insures a minimum of crushed tissue when the clamp is applied 
and prevents injury to the glans. 



Fig. 1. Fig. 2. 

Fig. 1. — Dorsal slit by cauterization along groove of beveled clamp to permit re- 
traction of foreskin and "freeing of adhesions. 

Fig. 2. — Removal of redundant foreskin by cauterization along smooth side of 
beveled clamp. Operation rendered bloodless by cautery and clamp. 


After cleansing the genitals udth soap and water and draping the 
field of operation, a curved lubricated mosquito forceps is passed into 
the opening of the foreskin between the glans and prepuce and repeat- 
edly spread until the glans is freed from the foreskin on its upper sur- 
face. 

The special forceps is then passed, beveled side up, between the fore- 
sldn and upper side of the glans, the foreskin being steadied by traction 
vdth a small straight mosquito forceps wliich grasps it at the tip of tlie 
ventral median raphe. 
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by a short, lucid, and very original text. The macroscopic appearance of tumor.s 
are not illustrated but the entire clinical aspects, such as frequency, age incidence, 
gross pathology, clinical signs and symptoms, malignancy, and benignancy, and 
proper method of treatment are contained in the text, which, to some degree, is 
based on lectures given by the author to her students at the University of Padua 
and considerably influenced by the Vienna school of patliology, particularly that of 
Schiller. 

The classiflcation of ovarian tumors is based on developmental origins as far as is 
possible. It is in the main original and 3 'et neither bizarre nor too heterodox. In 
brief, it includes neoplasms developed from the follicle, the mesenchymal core of 
the ovary, those from totipotent cells, then from structures of extrafollieular portions 
of the ovary. Other tumors are derived from structures adjacent to the ovary in 
the adult stage but in close connection with the embryonal ovary (Mullerian, IVolfflan 
and enteric tissues) ; finally, secondary ovarian growths. On the whole, the classifica- 
tion is clear and can actually be followed out in the pathology. Of special interest 
is the “ endosalpingioma ” which the author ascribes to Mullerian derivatives of 
tubal origin. Such tumors have previously been classed under many different names, 
perhaps the most striking of wliich is the papillarj’ cj'stadenoma. Twenty per cent 
of ovarian neoplasms, according to Barzilai, fall into this group. They are the 
tumors which defy cytologic classification of malignant or benign, and have 
proved a puzzle to the gj’necologie pathologist. Another group is the meseno- 
phroma which contains specific structural units of embryonal glomerulus, the tumor 
cells being of endothelial type. 

The fifty-eight plates, raanj^ in colors, are of exceptional excellency. The 
majority of the black and white microphotographs, well chosen, striking specimens, 
magnificently reproduced. 

The Atlas should prove of great value to gj’necologic patliologists as well as to 
pathologists whose material is scantier and who will find a means of ready reference 
which can only be replaced by a large slide collection acquired over many j'ears. The 
marginal headings add greatly to the facility of reference. Although the literature 
is frequently alluded to throughout, there is no bibliographj-. It is rare today to see 
a book so well illustrated as this Atlas. 

E. T. Frank. 

The last ten or twenty years have brought a surprising number of discoveries 
in what appeared to have been the thoroughly studied field of the morphology of 
ovarian tumors. This has stimulated a general review of the pathologic material 
in the ovarian tumor collections of many institutions and a reappraisal of related 
clinical problems. The studies of these years are now culminating in more definitive 
works on the subject of ovarian neoplasms. 

Ovarian Tumors^ by Samuel H. Geist, Attending Gynecologist at the Mt. Sinai 
Hospital is such a work. It is based on the study of over 1,100 cases of benign 
and malignant ovarian tumors and a thorough review of the recent and much of the 
early literature. With this material the author presents a comprehensive picture 
of the subject as a whole with detailed consideration of the clinical and pathologic 
characteristics of each of the many special tj'pes of ovarian tumors. 

The practical aspects of the subject have been stressed. Each variety of ovarian 
tumor is presented with excellent illustrations of gross and microscopic preparations. 
The latter will be of special service to the pathologist in aiding him to classify his 
own material. Correlated description of the clinical aspects of each tumor has re- 
sulted in this being much more than a mere pathologic treatise. The bibliographj" 
is sufficiently ample to make tliis book a valuable work of reference for the prepara- 
tion of manuscripts for publication. 

■•Ovarian Tumors. By Samuel H. Geist, M.D.. Attending Gynecologist. Mount Sinai 
Hospital ; Clinical Professor of Gynecology, College of Physicians and Surgeons, Co- 
lumbia University. tVith 312 Illustrations. 527 pages. Paul B. Hoeber, Inc., New 
York, 1942. 
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covers the entire subject of gynecologic as well as obstetric conditions frequently 
encountered by the gynecologist. He is evidently an experienced teacher and there- 
fore knows how to present the facts simply. The concluding chapter on the more 
commonly used operations for gynecology is an epitome of the various steps useful 
for student review. The illustrations are excellent, particularly the careful line 
drawings. 

There are numerous statements which will not be agreed to generally. For 
example: The exaggerated importance ascribed to dysmenorrhea due to retroflexion 
as well as the treatment of this syndrome by viburnum prunifolium or by thyroid 
extract. That the removal of a hypertrophied cervix in prolapse plays a role by 
lessening the weight of the uterus, is far from convincing. In dealing with gonor- 
rhea, the subject is somewhat beclouded by taking up the various localization points 
separately in detail. 

E. T. Frank. 

The eleventh volume of the Transactions of the Pacific Coast Society of Obstetrics 
and G 3 mecologyr reflects the splendid use of clinical material and the fine scientific 
work being done on the west coast. The volume opens with a discussion on the 
"Specific Interacting Substances of Eggs and Sperm” by the guest speaker. Dr. 
Albert Tyler at the annual meeting in 1941. Dr. Tyler concludes this very interesting 
paper by stating that certain specific substances, extractable from eggs and sperms 
from various animals, are complementary' proteins and interact as in serologic reac- 
tions between antigens and antibodies. Concerned with the initial stages of fertiliza- 
tion process, their specificity of action can count in part, at least, for the degree of 
species and tissue specificity exhibited in fertilization. 

The subject matter of a Sy'mposium on Cancer and one on Infertility covers both 
the research and practical aspects of these two topics. There are several other ex- 
cellent presentations. The address of the President, which closes the transactions, 
is an historical sketch on the Development of the Various Oxytocic Drugs. 

This volume marks the end of the first ten years of this organization and from 
a perusal of the transactions it would seem that such a regional organization must 
have played a great part in the development of ideals of tliis speciality in the 
western part of the United States. 

Philip F. Williams. 

De Souza Eudge, in a bulky monograph, describes the Treatment of Urogenital 
ristulae by the Flap-Splitting Method. The preface is rvritten by De Moraes 
Barros, the chief of the service, which is the Gynaecological Clinic of the Medical 
Faculty of the University of San Paulo, Brazil.s In the course of twenty years, 
122 patients with fistulas have been operated upon. One hundred and three of the 
fistulas were due to obstetric causes (fifty aseribable to necrosis) and only eleven 
were of gynecologic origin (postoperative). A short, detailed description of each of 
the cases is appended. 

Spinal anesthesia was used throughout. Stress is laid on full exposure of the 
fistula, if necessary by liberal Schuchardt incisions. The vaginal flaps are mobilized 
by a T-shaped incision and the fistulous edges approximated by two layers of double 
zero catgut, followed by closure of the vaginal defect. Of the 104 cases described, 
75 per , cent were cured. The casuistic includes ei’ery conceivable type of fistula. 
Colored plates illustrate the operative procedure. 

E. T. Frank. 

’Transactions of tlie Pacific Coast Society of Obstetrics and Gynecology 1941. 
Volume XI. 177 pages. Western Journal of Surgery Publishing Co., Portland, Oregon, 
1942. 

sTratamento Das Plstulas Cro-Genitais pcia plAstica Do Desdobramento. By W. 
De Souza Rudge, Llvre-Docente de Clinica Ginecoidgica da Faculdade de Mediclna 
da .Universidade de S. Paulo. Prefdclo do Prof. N. De Moraes Barros. CatedrAtico 
de Clinica Ginecoldgica da Faculdade de Medicina da Universidade de S. Paulo. 225 
Pages. Livraria Ateneu, Josd Bernardes, Rio de Janeiro, 1942. 
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No present classification of ovarian tumors can be universally satisfactory and 
Geist lias accepted in advance the probability of criticism by offering a classification 
of Ms own. The classification, to this reviewer, seems so expanded as tq present 
an unusually formidable appearance. In addition, the Geist plan of subdivision 
continues to utilize some unproved hypotheses of histogenesis to form the basis of 
major subdivisions. The distinction between “surface” and “subsurface” origin 
is an example in point, since the origin of pseudomucinous tumors, at least, from 
the surface endothelium is not finally accepted. The classification also seems unduly 
encumbered with varieties of sarcomas, peritheliomas and other tumors whose very 
existence is now in considerable doubt. These are, however, objections based on view- 
point and are not errors in fact. Tlie book remains one of the best available sources 
of information on ovarian tumors and one which is certain to be of value both to 
the gynecologic surgeon and pathologist. 

Howard C. Taylor, Jr. 


The fourth edition of Curtis' Textbook of Gynecology® has appeared within four 
years, bespeaking the popular approval of this work. The new edition shows extreme 
care in revision, with incorporation of all the newer discoveries which have occurred 
during this period. 

The already excellent chapter on anatomy has been enlarged by the addition of a 
number of beautiful dissections, including those of the pelvic autonomic nervous 
system. The entire volume has almost one hundred additional illustrations. All 
of the gross illustrations are from the artistic pen of Tom Jones. Every chapter 
has been carefully gone over and revised. The one dealing with the present status 
of endocrine therapy is short, conservative, sane, and to the point. Although the 
American trend for treatment of carcinoma of the cervix by means of radium is 
approved and accentuated; an excellently illustrated description of a modified radical 
operation for abdominal removal of carcinoma of the uterus is pictured. The treat- 
ment of gonorrhea has been entirely revised in accordance with the discovery that the 
sulfa drugs have proved so sovereign in the cure of this disease in the female. I am 
in full accord with the advice to discard or limit the local treatment of gonorrhea to 
the minimum. I likewise agree with Curtis’ opinion which “indicates that opera- 
tion for eradication of infection is rarely necessary ...” but disagree heartily 
with the opinion that “surgery, when resorted to, should be directed to reconstruction 
of tissues laid waste by disease rather than to removal of organs for the purpose of 
stamping out infection.” In my experience, if operation is indicated, except when 
it involves the mere drainage of purulent accumulations, u very radical removal cures 
the patient, while less radical measures rarely improve the symptoms. 

I would suggest that in mentioning the value of the sedimentation test for the 
diagnosis of ectopic pregnancy, some indication of what changes occur in that disease 
should be added, and that a reference to it should also be put in the index. On the 
whole, 1 know of no book in the English language which covers the subject of 
gynecology more completelj- and satisfactorily within short compass than that of 
Curtis. 

E. T. Pr-YNK. 


Essentials of Gynecology by Cookeo is a students ’ textbook covering the entire 
subject. The anatomy is well dealt with, chiefly because excellent reproductions of 
Peham and Amreich’s colored plates have been used as illustrations. These illustra- 
tions are at present difficult to obtain and therefore hare a gi-eat value. The author 


'A Textb^k of Gynccolosry. By Arthur Hale Curtis, M.D„ Protessor and CJialr- 
Department of Obstetrics and GynecoloR>-. Northwestern University Aledi- 
School; Chief of the Gynecological Service, Pussavant Memorial Hospital. Chicago 
Fourth Edition, Reset, with tOl illustrations chiefly by Tom Joiie.s. 723 pagres AV B 
•Saunders Company, Philadelphia. 1943. i b . *». xj. 

“Essentials of GynecoloKy. By Willard R. Cooke. SI.D., F.A.C.S., Profes.sor and 
Obstetrics and Gynecology, Universitv of Texas. 474 paces 
19i Illustrations. incluainB 10 in color. J. B. Blppincott Comiiahy. Philadelphia. 1 !m:l 
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resemble a cumulative year book. The present edition includes a new chapter on 
postnatal care as well as some revision of chapters dealing with the sex hormones. 
It likewise includes our knowledge of the sulfa drugs and their use in therapy. 

Judging by the bibliography, many important new articles have not been included. 
The authors are somewhat overoptimistic about the effect of estrogens followed by 
progestine in the cure of secondary amenorrhea. That tlic book fills a definite want is 
apparent from the fact that it has gone through five editions since 1926. 

E. T. Frank. 


Miscellaneous 

The bound brochure entitled The Author, Publisher, Printer Complexis by 
Eobert S. Gill was evidentlj^ written bj’' a veteran in the publishing business. It 
should prove of utmost interest, particularly to budding authors, but can be 
read with pleasure and profit by the most experienced and blase writer. It is 
written in a pleasant though not flippant vein by someone who is evidently 
disabused by his numerous contacts with authors some of whom must have shown 
the prima donna complex. 

The relation of author, publisher, and printer is defined and this covers much of 
the business of bookmaking. The author is the supplier; the printer is the manu- 
facturer; the publisher is the merchandizer. Each has his rights and duties. ^ The 
cost of printing includes only about one-fourth to one-fifth of the price. Binding 
plays but a small role in the entire expense, and therefore in this country books 
are solidly bound rather than in paper covers. Tlie publisher in dealing with 
authors, knows that “The well-known name is in itself an advertisement” but that 
does not mean that an unknown cannot make liimself heard if he has something 
worth while to say. Sometimes, to bridge the gap, a well-known figure is selected 
to write a foreword, but it should be remembered that “There are those so much 
sought after as introducers, and so amiable, that their forewords are worth pre- 
cisely nothing at all. ’ ’ 

The subject of royalty can prov’e a stumbling block between an unreasonable 
author or a grasping publisher. It should be remembered that ^ ‘ a fair royalty is not 
one that emerges from a compromise between the publisher's cupidity and the 
author’s insistence on his rights, but one that it is reasonable to suppose the customer 
is willing to pay.” The author may prefer to be a co-publisher by making contribu- 
tion to the cost of publishing. If so, his royalty naturally is increased because he is 
taking a share of the expense and of the risk. 

In the concluding chapter, Gill speaks of incomplete manuscripts which add 
greatlj' to the tribulations of the publisher and printer as well as adding to the 
costs. He shows what ‘ ‘ bad ’ ’ copy consists of and what ' ‘ fair ’ ’ copy is. He details 
the various methods of improving copy, making corrections, printer’s changes, etc. 
Then he deals with the ends and oddments such as the preliminary pages and the 
index, and concludes this very informative pamphlet with guidance about illustra- 
tions. 

E. T. Frank. 


The increasing longevity of our population emphasizes the medical care of old 
people. Since the number in the higher age brackets has become constantly greater 
in recent years, and doubtless will continue to do so in the future, such a book as 
Internal Medicine in Old Agei^ by Dr. Mueller-Deham and Dr. Eabson should be 


“The Author, Publisher, Printer Complex, By Robert S. Gill. 76 pages. The 
"Williams & Wilkins Company, Baltimore, 1940. Reprinted in 1941. 

^‘Internal Medicine in Old Age. By Albert Mueller-Deham, M.D., Associate "Visit- 
ing Physician, Welfare Hospital for Chronic Disease, etc., and S. Milton Rabson, 
M.D., Assistant Professor of Pathology, New York Post-Graduate Medical School, 
Columbia University, etc. 396 pages. The Williams & Wilkins Company. Baltimore, 
1942. 
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Salerno’s short monograph submitted as a doctorate thesis, at the University 
of Buenos Aires, deals vrith Hematosalpinx of Non-pregnancy Origin.^ Bazy, in 
1910, gave the syndrome the name of "Paquisalpingitis Hemorrhagica.” According 
to Salerno, Bazy described three cases, and Baucot and Bedidne another case. He 
has found no other references to this syndrome in the world literature. He personally 
observed four cases. According to the author, the pathology is based on chronic, in- 
flammatory lesions of the genitals, affecting particularly the local vascxilar system. 

R. T. Prank. 

The Lying-in Hospital of Nexv York was founded in 1799. It has been in con- 
tinuous existence but at intervals lias seen radical reorganization. The second edition 
of a Handbook of the Lying-in Hospitalio which is now the Woman ’s Clinic of the 
New York Hospital, should prove of interest to many, in addition to obstetricians 
and gynecologists, as it contains in brief outline the organization, practice, therapy, 
and general diagnostic methods in use at this hospital, including the duties of 
the resident staff, the students, and the nurses. It covers the routine and the 
techniques. It was primarily designed to help complete co-ordination between 
doctors and nursing staff, appl 3 dng both to obstetric and gynecologic patients. It 
covers such subjects as the entire survey of a normal woman in labor, from her 
entrance into the hospital until the completion of her stay, and similarly treats the 
gynecologic patient. In its pages will be found such diverse subjects as the blood 
bank, the routine for scrubbing up, the method of collecting various bloods and urines 
for special tests, sample menus, the management of special cases, and the details of 
every procedure that is used, for example, details of postoperative catheterization. 
While no attempt at dogmatism is made, the methods that are at present in use in 
the Lying-in Hospital are given. The booklet is short, concise, and contains a huge 
amount of information, readily accessible and clearly stated. 

E. T. Prank. 


In this study. Group Differences in Urban Tertilityir which has been derived 
from a national health survey, certain conclusions are drawn regarding the subject of 
population increase in various areas. One notes that tiie fertility rates of wliite, 
foreign married women are now a little higher than those of native, wliite, married 
women of urban areas, and that urban Negro marriages are more and more charac- 
terized by low fertility levels. The class differences are shown to have marked effect 
on both the fertility and reproduction rates. A high pregnancy wastage is noted 
among urban, white women of all classes. There is a thorough consideration of the 
problems relating to fertility and population policies but no formula for encouraging 
more babies is brought out. It would seem from the pliilosophic discussion presented 
that a social program in its broadest sense would be necessary to increase reproduc- 
tion on a voluntary basis. This book should be of interest to those who are con- 
cerned with the various problems of population and reproduction. 

Philip P. Willums. 


The Recent Advances in Obstetrics and Gynaecologyic by Bourne and Wil- 
liams has appeared after an interval of three years. As the authors suggest in 
their preface, it does not exactly include only “recent advances” but appears to 


By Enrique V. Salerno. 


“Bn PaquisalplnBltls IIcmorraBica. Tesis dc Doctorado. 

73 pages. Cayetano Vergara, Buenos Aires, 10-12. 

TorSiml^’ei^YoXSrn. 

»Group DlKcrcnccs in Urban Portllity. A Study Derived from Oie National Healtli 
Survey. By Clyde V. Kiser, Member Teciinical Staff, Milbank JlcmorJal Fund ■ '>84 
Pages. The Williams & Wilkins Company, Baltimore, 1942. ’ 

“He^nt Advances in Obstetrics and Gynaccologj-. Bv Aleck W. Bourne Af A 
M.B., B.Ch. (Camb.), F.R.C.S. (Eng.), P.R.C.O.G., Obstetric Surgeon to St 'Marv’s 

Williams. M.D., ’m.S. (Bond.). FR.C.I. (Eng) 
F.R.C.O.G. Obstetric Surgeon to Out-Patients, St. Alary's Ho.spltal. etc Fifth Fdil 
tlon, witli (2 illustrations. 3(>3 pages. The Blakiston Company, Plilladelphia l6r 
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last 20 pages are devoted to physical charts and methods which were made by 
Paterson and Parker in Manchester, England, and by Edith Quimby and her co- 
workers in New York. These tables and charts are invaluable to the radiotherapist 
who outlines treatment for each individual case in contradistinction to those who 
treat by rule of thumb or on empirical basis. 

The basic techniques described agree in the main with those conventionally used in 
modem radiotherapy clinics. They establish a ready reference for the sound treat- 
ment of any benign or neoplastic lesion. Naturally variations in equipment and 
individual needs will require adjustments. For instance the radium therapy is done 
with element needles and tubes. Many clinics would use radon implants where the 
element is not available or for greater flexibility, as the case may be in bladder 
cancers. Exception is taken to the statement on page 45, where the author says 
Diagnostic curettage is desirable when radium treatment is planned but is not 
essential in x-ray therapy.” It is a universal teaching that diagnostic curettage 
should precede all forms of radiotherapy in uterine bleeding. Arrangement of the 
table of contents alphabetically would facilitate the use of this manual. 

WiUirAjr Harris. 


Society Transaction 


WASHINGTON GYNECOLOGICAL SOCIETY 

MEETING OF OCTOBEU U, 1U2 
The following papers were reported: 

Case Eeport: Multiple Pregnancy, Pyelonephritis, and Septicemia, Joseph Harris, 
M.D. 

Cerebral Complications Occurring in the Toxemias of Pregnancy. John Parks, 
M.D., and Jed W. Pearson, Jr., M.D. (Por original article, see page 774.) 

Psychiatric Observations on Forty Cases of Induced Abortion. Beatrice B. Berle, 
M.D. (by invitation). , 
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welcome not only to specialists in internal medicine but to all tliose whose practice 
will bring them in contact with the older or senile patient. The discussion in the 
text is limited to internal medicine in old age and embraces the status, problems, 
difficulties, and other broad components of geriatric medicine. Of particular value 
to the gjmccologist is the section dealing with tlie urogenital system in the aged 
female. 

Pinup F. WiinaAMS 

The Connecticut Medical ISociety has performed a useful task in compiling the 
scries of articles. The Essentials of Emergency Treatment, w dealing with the 
problems of emergency practice which may arise during a period of war. The sub- 
ject matter describes the typos of injuries which may follow the effects, directly or 
indirectly, of any tj'pc of bombardment or destruction. After such general topics 
as ^'Organization of Emergency ^lodical Associations in the Community,” there arc 
articles on shock, chemotherapy, blood transfusions, and emergency field treatment. 
Eegional injuries arc then taken up seriatim. These are well worked up and con- 
cisely presented, and a reading of this book should prepare the civilian professional 
services very well for the part they might be called upon to play at any time. It is 
of some interest that no mention has been made of emergency obstetric complications. 

Philip F. Williams. 


The fourteenth semicentennial edition of Osier’s Principles and Practice of 
Medicine, 10 originally written by Dr. Osier, is presented by Dr. Henry A. Christian, 
the present editor. This classic text has guided many generations of medical 
students. Tlio influence of the fine men rvho have previously edited the book 
have mellowed its teachings. 

In the present edition, in which much nerv material has been added, the text shows 
a considerable re-arrangcmont. Osier’s Fraclice in Medicine belongs on the handy 
book shelf of every obstetrician, since constantly through the pages reference is made 
to the influence of pregnancy on one disease or another, or the complicating effect 
of various medical conditions on the reproductive functions. 

Philip F. Williams. 


This Manual of Kadiotherapy is an outline of the basic x-ray and radium 
techniques employed in the radiotherapy department of the Presbyterian Hospital 
in New York.n Its purpose, as stated both in the foreword and in the introduc- 
tion, is for guidance of the^ departmental residents and for students at the begin- 
ning of their work in this specialty. The author stresses quite correctly in the 
introduction that no hard and fast rules can be made for any individual situation, 
that variations in lesions and in the general condition of the patient will often call 
for modification of basic technique. 

Practically all pathologic conditions both benign and malignant that are amenable 
to radiotherapy are discussed. There is a brief description of the signs, symptoms, 
histopathology and in some instances of the differential diagnosis of the various 
topics; this is followed by an outline of the basic radiotherapeutic technique. The 


’'IJie Essentials of Emergency Treatment. Edited bv Herbert Thoms 144 nne-es 
Published by Tte Connecticut State Medical Journal. New Haven. Printed by Th4 
Whaples-Eulhs Co., Inc., New Haven, 1942. ^ 

Principles and Practice of Medicine. Originallv written bv Sir WilUnyy, 

Designed for th^e ol Pra?titKne?f 

FM C.P. (Camir-^ ^ RR-D-„Hon, Sc.D.,^ Hon. 

Emeritus, I' 

1,475 pages. 

Manual of Kadiotherapy. By Murray M. Friedman. M.D.. Assistant Professor 
Physicians and Surgeons, Columbia University; Assistant 
Radiologist, Presbyterian Hospital, New York, N. Y, With a foreword bv 
Benz, m.D. so pages. Edwards Bros.. Ann Arbor. MichV loi-enorcl by Maurice 
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series) and seven (29 per cent) were alive five years. Twenty received "inadequate” 
radiation dosage and two (10 per cent) survived five years. 

The major factor in prognosis and determination of type of therapy to be em- 
ployed is the clinical stage of progression of disease. Morphologic classification 
and histologic grading appear to be of minor importance. Maximal dosage of radia- 
tion therapy should be employed whenever possible. 

J. P. Greenhill. 

Cosbie, W. G.: Carcinoma of the Vulva, Canad. AL A. J. 43: 4.19, 1940. 

Carcinoma of the vulva is a disease of later life. Neglect of sj'inptoms results 
in an lumecessarily high percentage of advanced cases. In the author’s opinion 
radical vulvectomy offers a hopeful prognosis. Simple vulvectomy and indifferent 
gland excision have no place in the cure of carcinoma of the vulva. Radiotherapy 
is of value in the treatment of elderly patients. 

J. P. Greenhill. 

Berven, Elis G. E.; 177 Cases of Primary Vulva Careinoma, Acta Radiol. 22: 99, 

1941. 

Berven reviews the treatment of carcinoma of the vulva and reports the results of 
operation. (According to comprehensive collective statistics the percentages of five- 
year cures are 4 to 10 per cent, some hospitals report five-year cures in 17 per cent 
or 35 per cent of the cases studied, and Taussig reports a five-year cure of 65 per 
cent.) The percentage of five-year cures attained with radiologic treatment is 11.9 
per cent. At the Radiumhemmet a five-year cure of 13 per cent was attained. 

Since 1922 carcinomas of the vulva are treated at the Radiumhemmet by electro- 
coagulation of the tumor of the vulva combined with teleradium treatment of the 
glandular regions and eventual dissection en bloc of the glands in cases amenable 
to surgical intervention. Among 177 cases of primary carcinoma of the vulva 65 
cases, or 36.7 per cent, were alive five years or more free of sjunptoms. If there is 
no clinical evidence of metastases (Stage I), it is advisable to treat the glandular 
regions by teleradium and to perform dissection not before clinical evidence of 
metastases has been noted. In this stage, 59.3 per cent of the cases were free of 
symptoms for a period covering five years. Cases presenting clinical metastases 
(Stage n) should be treated by teleradium combined with subsequent dissection, if 
the metastases do not disappear. In this stage freedom of symptoms was attained 
in 22.9 per cent of the cases for a period covering five years. Cases presenting in- 
operable metastases (Stage III), should only be treated by teleradium. In such 
advanced stages dissection does not seem to be appropriate. In this stage freedom 
of symptoms was attained in 3.8 per cent of the cases for a period covering five years. 
The percentage of postoperative mortality with electrocoagulation and surgical re- 
moval of the glands is onl3' 8.5 per cent. 

J. P. Greenhill. 

Newcomer, Elizabeth: Comments on Treatment and Sequelae of Carcinoma of 
Uterus, Am. J. Roentgenol. 45: 651, 1941. 

According to Newcomer, fistulas are seldom due to faulty methods of irradiation 
but to the extension of the disease. Constriction of the ureters, ureteral dilatation 
and hj-dronephrosis are also generallj' due to extension. A dull, nagging pain in 
the liips, groin or radiating down to the thigh or leg may be caused by ureteral 
obstruction. C3’Stoscopj' and visualization of the ureters are indicated in such 
cases. Similar symptoms are caused by extension of the disease to the lumbar and 
sacral nerves and to the uterosacral ligaments. Masses 1)103- form on the side walls 
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Morton, Daniel G.; Early Diagnosis and Proper Treatment of Cervical Cancer, 

J. A. M. A. 118: 271, 1042. 

The fig\iTes from the 'University of Californio, Hospital show that two-thirds of 
the women seeking treatment for cervical cancer liad advanced growths. Late 
diagnosis, then, is the chief limiting factor in achieving significant improvement in 
results. 

The average duration of symptoms in this group of cases was 8.7 months. The 
earlier the symptoms were recognized the higher was the percentage of cures. 
Periodic examination is also a possible factor in early diagnosis. The ability to 
recognize cancer in its early stages is not always an easy one. Schiller ’s test and the 
colposcope are aids in the early diagnosis of early carcinoma. The most important 
procedure is in obtaining a biopsy. 

Higli voltage roentgen ray and radium therapy is tiie treatment in the vast 
majority of cases. 

William: Bermak. 

Hoffman, Paul B.: Ureteral Obstruction Following Irradiation of Cancer of the 

Cervix, West. J. Surg. 50 : 69, 1942. 

Ureteral obstruction with consequent nreteral dilation, hydronephrosis, loss of 
renal function and a terminal uremia is the most frequent cause of death in patients 
suffering from Stage HI and IV cervical cancer. Intensive ureteral dilatation of 
Hie affected ureter as a means of alleviating this condition has proved disappoint- 
ing, and other methods will have to he devised. 

These are the author’s conclusions based on a study of 97 patients with cervical 
cancer. 

Hugo Eheenfest. 


Walter, Robert I., Bachman, Arnold L., and Harris, William: The Treatment of 
Carcinoma of the Ovary, Improvement of Results With Postoperative Radio- 
therapy, Am. J. Roentgenol. 45: 403, 1941. 


A clinical classification of ovarian carcinoma according to stage of progression 
IS presented, _ and the necessity for its use in evaluating tlierapeutic results is 
stressed. Tins material consists of 124 cases of ovarian carcinoma which are reviewed 
with particular reference to therapeutic results. The primary operative mortality 
was 9.8 per cent. SLxty-three patients with ovarian carcinoma were treated by 
surgery alone. Of these, four, or 6.3 per cent, survived five years. Sixty-one patients 
were treated by surgery plus postoperative radiotherapy. Thirty-one patients re- 
ceived moderately large amounts of radiation (considered as “adequate” in this 
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Of those patients showing carcinomatous glands, 43 per cent survived as compared 
to 80 per cent in which the glands were not involved. 

Points in treatment: (1) Patients showing a strong positive Euge-Phillipp 
virulence response were not operated upon. (2) All patients since 1936 received 
prontosil. (3) All young women received endocrine treatment the first few post- 
operative days. (4) Since 1939 roentgen radiation has been given three weeks post- 
operatively and at the same time 1,000 mg. hr. radium is applied. The vulval 
and gluteal fields are not neglected. The tendency appears to be toward higher dosage 
and application closer to the time of operation. 

R. J. WEI.S.SMAN-. 


Kliiver, E.: Latent Portio Carcinoma in Sisters, Zentralbl. f. Gyniik. 64: 1219, 

1940. 

The author gives added evidence of the life-saving value of routine colposcopy. 
A 44-year-old woman was operated upon for m}’omas of the uterus and atj'pical 
portio epithelium. Nothing in the symptomatology was indicative of the presence 
of carcinoma. The menses had recently been somewhat prolonged and the patient 
complained of monthly backache, a symptom of years’ duration. Several colposcopic 
examinations revealed extension of the leucoplakia deep into the cervical canal. 
Microscopic sections of the operative specimen revealed carcinoma. At the patient’s 
request her sister, aged 43 years, was then examined. Here the colposcope revealed 
erosion on the anterior cervical lip and an extensive area of soft whitish leucoplakia 
extending well into tlie cervical canal. Portio amputation was done and microscopic 
examination confirmed the presence of cancer. There was no evidence of extension 
in either case. 

R. J. M’eissmak. 

Winterton, W. E.: A Comparison of Results of Siurgery and Radiotherapy in 

Carcinoma of the Cervix Uteri, Brit. M. J. 1: 195, 1941. 

A series of 179 cases of carcinoma of the cervix seen in patients from 31 to 
80 years of age (average age equaled 53.5 years) is presented. Of these cases 152 
were squamous celled carcinoma and 7 were adenocarcinoma. All cases deemed 
operable, except 2, were given the benefits of surgery; the rest were referred to radio- 
therapy. Of the 64 patients treated with surgery, 5 also had postoperative x-radia- 
tion. Of the 115 referred to radiotherapy, 87 were treated with radium (Paris 
method) and x-rays; 14 by radium (Stockholm method) alone; and II were un- 
treated. 

The surgical cases were classified in 2 groups; (1) with gland metastasis (2) with- 
out gland metastasis. The radiotherapy cases were grouped according to the League 
of Nations Classification. 

The results, based on a five-year survival criterion, show that of the series, 49 
survived, giving an absolute survival rate of 27 per cent or a relative survival rate, 
deducting cases that refused treatment or died of other causes, of 30 per cent. 

The author points out the difficulties of accurately comparing the results obtained 
with surgery and radiotherapy but concludes that in all technically operable cases 
a higher percentage of five-year survivals has been obtained bj' radiotherapj^ than bj' 
surgery. There is also a much lower treatment niortalitj- with the former. IVith 
technically inoperable cases, a few five-year survivals have been obtained. 

Fred L. Adair axd W. H. Phillip.s. 
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of tlie pelvis extension through the parajnetriuni and hroad liganie7its, causi7ig 
excruciating pain. Pressure on tl>e veins of the lower extremities may result in 
edema of the lower limbs and external genitals. Invasion of the rectum may result 
in stenosis, ulceration, intestinal obstruction, and fistulas. If lower abdominal pain 
follows radium application, patency of (he cervical canal must be established. 
Roentgen therapy should precede radium therapy. It reduces infection and the size of 
the tumor, mahes the application of radium safer, renders possible the giving of a 
heavier dose of radium and distributes it more evenly throughout the tumor. Radium 
should be given in both the uterine and the cervical canals in doses short of tolerance 
b}' the surrounding tissues. As large a dose of radium as can bo safely tolerated 
should be applied to the vaiilt of the vagina by means of the bomb, colpostat or inter- 
stitial irradiation in selected cases. 

J. P. Greeniiill. 

Baatz, H.: Influence of Castration on Growth of Carcinoma, Zentralbl. f. Gjmah. 

65: 472, 1941. 

Investigating the hj-pothesis that castration has an influence on the growth of 
carcinoma, Baatz implanted adenoearcinomatous tissue in castrated female mice 
at operation and at intervals of eight to ninety days. Two other groups were first 
implanted and castrated seven and sixteen days later. Another group in which 
spontaneous carcinoma was found was castrated. Fiom his study of the tissues the 
author concludes that in mice, at least, prejuvenile castration would seem to prevent 
establishment or inhibit growth of mammary carcinoma. On the contrary prophy- 
lactic castration in older animals apparently encouraged more rapid growth of the 
implanted tumor. Castration during the age of greatest ovarian activity, which 
Baatz terms late castration, also led to increased tumor growth. The author feels 
that though castration per se will not solve the problem of mammary carcinoma, the 
solution lies somewhere in the endocrine niileu. 

R. J. Weissman. 

Hinselmaun, H.: Active Proliferation of Capillaries in Early Portio Carcinoma as 

a New Means of Differential Diagnosis, Zentralbl. f. G^mak. 64: 1810, 1940. 

Hinselmann, in attempting to improve his diagnostic accuracy through col- 
poscopy, now makes a special study of the blood vessels to be seen in suspicious areas 
by sodium vapor monochromatic illumination. An 18x magnification is used instead 
of the usual 12x. Normal tissue appears an even gray and the small venules can 
barely be seen. The areas of early carcinoma are whitish, and the small vessels, 
arterioles as well as venules, may be seen and studied. They appear black, enlarged 
and quite erratic in their course and distribution. Hinselmann now feels that he 
can make a positive diagnosis of carcinoma of areas which he would previous!}- have 
labeled suspicious of carcinoma. 

E. J. IVeissman. 

Hoppe, W.: The Value of Radical Operation as an Elective Treatment of Car- 
cinoma of the Cervix, Zentralbl. f. Gjmak. 64: 1126, 1940. 

The author shows a five-year survival of 71 per cent of 02 cases of carcinoma of 
the cervix operated upon from 1930 to 1933. Primary mortality was 8 per cent. The 
increase of 15 per cent over previous survival figures is attributed to prophylactic 
postoperative radiation. In women under 40, the five-year survivals are 28 per cent 
higher in operated than in radiated eases. The author's figures are broken down as 
follows ; 

Grade I 43 cases — survival 77% 

Borderline 10 cases — survival 80% 

Grade II 9 cases — survival 33% 
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and Government Experiment Stations have been mnch less extensive 
as compared to the Russian statistics. Salisbury® states that the most 
recent information available with respect to the total number of cattle 
artificially inseminated in the United States, is contained in a publica- 
tion of the U. S. Department of Agriculture. This report lists the 
artificial breeding associations in the United States which were active 
as of Jan. 1, 1942. This publication^ shows that but 64,335 cows were 
signed np in organizations in which all of the breeding Avas done by arti- 
ficial insemination. Salisbury, in his recent communication,® states that 
artificial breeding of cattle in the Agricultural Experiment Stations is 
limited usually to those cattle mvned by the stations. He writes, 
‘ ‘ actually, there are very few cattle artificially inseminated at the agricul- 
tural experiment stations,” and that the interest of the teaching institu- 
tions is centered now on semen physiology. 

The attempt to transfer artificial insemination from the field of 
animal research and experimental curiosity to a legitimate method of 
treating human sterility, as a sequel to wise selection and careful study, 
did not meet with much success save in isolated instances.®"^ 

Rohleder,® in 1924, ivas able to collect only 123 human cases, aidificially 
inseminated, from the Avorld literature and among these he could unearth 
but 47 examples of impregnation. Englemann,® in 1928, brought 
Rohleder’s series up to a total of 185 cases with 65 successes. Schoro- 
hoAva,^® in 1927, reported on 88 individuals AAdth 33 fortunate results. 
Seguy,^^ in 1935, reported seven successes among sixteen Avomen treated 
by artificial insemination; Avhile he had published an earlier series of 
24 treatments, in a fcAv Avomen, Avithout a single conception. Beardsley^® 
reported tAVO pregnancies after using donor semen, but he does not state 
the total number of patients treated. 

Seashore,^® in 1938, revieAved the American literature from 1902 on, 
and Avas able to discoA^er only tAvent3’--four articles on the subject. He 
added a single ease report. Donor semen Avas used in his case. 
Cohen,^*’ Dickinson,^® Goldberg and Schatz,^’' Israel,^® and Stokes^® 
each added one to six successful cases to the literature. It remained for 
Carj'^®® to add the largest single series to the American Avritings. In one 
group of 17 AAmmen, inseminated one to six times AAdth donor semen, he 
obtained nine pregnancies; Avhile in 18 additional cases, inseminated 
AAdth a total of 37 specimens from husbands, he procured- onl^’- four suc- 
cessful results. Carj^ is skillful, meticulous, and has had, AAdthout doubt, 
a longer experience Avith artificial insemination than an^'- other clinician. 
It is to be noted that his results Avere much less faAmrable than those 
reported bj^ Seymour.®^ Caiy sa^’^s of the latter author that she “relates 
unique experiments in this field and she seems to attain results not 
equalled bj’' other reporters.” The Avidter concurs heartilj^ Avith Carj' 
in this last statement for, until June, 1941, the date of Seymour and 
Koerner’s more recent report, the total number of successes revealed re- 
sults AAdiich Avere anjdhing but .striking or encouraging. 

In 1941 Sej^mour and Koerner^® astounded students of these problems 
bj’ bringing forth a paper purporting to summarize the results of a 
recent survej^ of the status of artificial insemination in the United States. 
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THE STATUS OF ARTIFICIAL INSEMINATION* 

A Critical Review 

Clair E. Folsome,! M.S., M.D., P.A.C.S., New York, N. Y. 

T he supporting evidence for the success of artificial insemination 
has been based to a considerable extent upon veterinary practices 
among fann animals. In fact the placement of male sex cells by artificial 
means within the genital organs of the female remained chiefly an 
experimental curiosity in the animal laboratories until Iwanoff*^ con- 
sidered its practical veterinary value, in Russia, in 1899. This in- 
vestigator worked principally with horses, obtaining a percentage of con- 
ceptions higher than that of natural matings while the reproductive 
capacity of the stallion was multiplied ten times. Although lYorld 
War I forced the suspension of his work until 1923, the economic ad- 
vantages to animal husbandry were not overlooked. 

Brewer^ states that the Moscow Experimental Station up to 1932 
impregnated successfully, by artificial means, two million cows, three 
million ewes, six hundred and fifty thousand mares and two hundred 
thousand sows. Tn a forty-day breeding season it became possible to 
fertilize four thousand ewes from one ram, and in a period of sixty days 
twelve to fifteen hundred calves could be sired by a single l)ull. The 
experiences of the Artificial Insemination Stations, in this country, under 
the var ious animal husbandry departments in our Agricultixral Schools 

’Presented, by invitation, at a meeting of tlie New York Obstetrical Socict%". De- 
cember 8. 1942. 

fOn Active Service as P. A. Surgeon, U. S. Public Healtli Service. 


Note; The Editors accept no responsibility for the views and statements of 
authors as published in their “Original Communications,” 
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the figures presented. He has kindly forwarded the following com- 
ments : 

“If ‘9,489 women had achieved at least one pregnancy by this method’ 
and in ‘1,357 patients (presumably Avomen) more than one pregnancy 
was effected by this means,’ hoAV did it happen that there Avere records 
of ‘nearly 9,500’ ‘children sired by this method,’ instead of at least 
9,489 plus 1,357 Avhich equals 10,846? 

“The remark is made that ‘moi-e than 97 per cent of all the preg- 
nancies terminated in living, normal babies,’ but 10,846 times 0.97 
equals 10,521, not 9,489. 



Fig. 1. — (By permission. Journal of the American Medical Association.) 


“In Pig. 1 (of tlie original article) listing 3,623 plus 2,105, plus 
2,060, plus 1,450 equals 9,238 ‘viable pregnancies,’ Avhieh cheeked AA'ith 
the ‘9,238 children conceived,’ listed in Pig. 4 (shoAving geographic 
distribution in the United States by groups). Noav 9,238 divided by 
9,489 equals 0.9735 whieh seemed to correspond to the ‘more than 97 
per cent’ noted aboAm. If Ave identify ‘viable pregnancies’ AAuth ‘children 
coneeived’ this Avould seem to be a satisfactorj^ eheek. HoAveA’^er, AAdien 
the distribution of ‘Auable pregnancies,’ listed in Pig. 1 is compared AAuth 
the distribution of ‘pregnancies,’ mentioned in the second paragraph. 
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These authors slate that this survey disclosed that “9,489 women had 
achieved at least one iircg'iiancy by this method.” This number is 
arresting when one considers that it is ai^proximoicly twenity-onc times 
greater than that reported in the entire medical literature during the 
previous four decades! Perplexity besets the thoughtful readers of that 
report-- when in the third paragraph they find this astounding statement: 
‘‘More than 97 per cent of all the pregnancies resulting from artificial 
insemination terminated, in living, normal hahies.” 

Because Seymour and Koerner’s experiences and reported findings 
differ so markedly from the conclusions of other authors, it follows that 
the contribution of these authors should be subjected to the most critical 
and impartial analj’^sis. If their report will stand the test of scientific 
sciTitiny it obviouslj’’ would represent a conspicuous milestone in the 
management of human sterility. However, because their figures are 
curiously at odds with the generally accepted conclusions of obstetric 
statistics, doubt concerning this uneonfii’med anal 3 "sis cannot help arising 
in many minds. Furthermore, the article-- is undocumented, vuthout 
a single bibliographic reference, and the findings were such as to be in 
dramatic contrast to all other reports on this procedure. Competent 
clinical specialists were forced ipso facto to entertain genuine doubt 
concerning the unique success as disclosed in this report or else question 
their ovm professional ability in the treatment of their patients with 
sterility. 

Brewer^ states that, “Eveiy j’^ear in the United States about 50,000 
women leave the marriage altar, later to discover thej’- cannot have chil- 
dren, while about 2,000,000 couples who are of child-bearing age are con- 
stantlj'’ in that condition. ’ ’ In da^'s of war with its tremendous increase 
in marriages, an increase in 1941 over 1939 of 304,000 marriages, or 22.1 
per cent,^^ the problem of sterility will increase in a proportionate degree 
to the increase in the actual number of births, an estimated 3.4 per cent 
increase in June, 1942, over June of 1941.^^ 

In the interest of these many real and potential^ sterile couples, in 
the process of exhausting every possibility of discovering an office 
method which could be helpful in handling certain carefully selected 
sterility cases, I have made a ci’itical analj^sis of Sc^miour and Koerner’s 
provocative report which appeared in the most widety circulated of 
medical periodicals, the Journal of the American Medical Association.^^ 

An Analysis of the Seymour and Koerner Mathematics 

Dr. L. B. Tuckerman,®"* a phj^sieist who has mereh^ a lajmian ’s interest 
in biologic problems, noticed this article-- and was interested enough in 
the unusual ratio of boj^s to girls therein reported to read it in detail. 
He was immediateh^ struck bj^ the glaring mathematical discrepancies in 
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effect conception, are distinctly deleterious as a process involving 
perpetuity to our race. Perhaps man can populate more efficiently and 
with greater fetal salvage, quantitatively and biologically, without the 
distracting pre-occupation of sexual congress ! 

Mathematical skepticism soars rapidly witli the dizzy climb of tlie 
ascending limb of the curve seen in Seymour and Koerner’s Pig. 3^^ 
(the points in the ascending segment of this curve jump from one locus 
of intersection, of below 100 cases on the vertical coordinate with ap- 



Pig:. 2. — (By permission. Journal of the American Medical Association.) 

proximately 8 inseminations on the horizontal coordinate, to its suc- 
ceeding point of 4,312 cases on the vertical axis of the eoox'dinate wliere 
it is intersected by the number of 12 inseminations from the horizontal 
axis). (Pig. 2.) From this curve one -would gather that the chance for 
successful impregnation was approximately 43 times gi’eater upon the 
occasion of the twelfth artificial insemination than upon the fonrtli to 
the eighth insemination. It is impossible to reconstruct a complete curve, 
using the Sejmiour and Koerner figures cited in their first table entitled 
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both amazement and exasperation grow.” The comparison is shown 
in Table I. 

“Where did the extra 54 boys come from? Misprint does not explain 
this ineonsistene .7 since the totals noted above arc the correct totals of 
the individual items. Further the first table totals 9,489 while the items 
listed in Fig. 4 total 9,238. 

Table I 



: HUSBAND 

SEMEN 

DONOR 

SEMEN 1 

TOTAL 


BOVS 

1 GIRLS 

BOYS 

1 GIRLS 

Pregnancies 

Viable pregnancies 

3,5C9 

3,023 

WWWk 

KISB 



9,489 

9,238 

Difference 

+ 54 

1 -ICO 

mSSM 

- 92 1 

-251 


“It may be too much to expect physicians to give a set of figures which 
will counterbalance, nonethele.ss it does seem tliat any comment on the 
unusual boy-girl ratios noted might better be withheld until the dis- 
crepancies in the figures are explained^ Incidentally there were no cases 
of twins reported in this article. It doesn’t seem probable that twin 
births could account for the extra 54 boys for that would assume an 
even more remarkable distriliution of sex ratios. In an ordinaiy series 
of 10,000 pregnancies one would expect about 125 pairs of tudns. Ab- 
sence of any comment on this feature makes the reliability of the report 
seem even more doubtful. ’ ’ 

Brunner,-® in a recent survey of 1,556 normal conceptions, reports that 
but 869 (55.8 per cent) of these fertile matings reached viability. Preg- 
nancy wastage by spontaneous abortion alone, as a single causative 
factor is high. ]\Ialpas^® estimated an 18 per cent loss among his 2,000 
fraternities examined; Whitehouse-" found 17.6 per cent; Mall,®® 20 
per cent; Brunner and Newton,®® 15.8 per cent; and Stix,®® 6 per cent, 
terminating in spontaneous or unintentional abortion. Hamilton®^ states 
that among 388 women, seen at Bellevue Hospital, there was an aggregate 
1,240 pregnancies prior to the current gestation, in this study period, 
and that 13 per cent of first pregnancies in the previously gravid group 
ended in spontaneous aliortion, ivhile 17 per cent of all pregnancies of 
a higher order than the first ended in spontaneous aliortion. One might 
compare the above reports with the unusually low total pregnancy 
wastage, from all causes, which is slightly less than 3 per cent as cited 
by Seymour a,nd Koerner®® in their article. In Brumier’s series®® of 
1,556 conceptions achieved by normal coitus, approximately'' every 
twenty-third conception resulted in fetal wastage. In Seymour and 
Koerner’s figures, ivhen computed from their own numbers (9 489 - 
239 [217 + 22] equals 9,250, divided by 9,489 equals 0.971, minus’ 1.000 
equals 0.029 or 2.9 per cent pregnancy wastage), ive find that only the 
tin ee hundred and forty-fifth conception is claimed to have resulted in 
fetal loss. 

The foiegoing discloses a salvage of double the Stix findings, about six 
or seven times that of Malpas, Whitehouse, Mall, Brunner and Newton, 
and fourteen times that of Brunner’s larger series. 

To secure this enormous increase in fetal salvage it would appear, 
statistically, that the old-fashioned connubial techniques, as practiced to 
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upon this interesting chart (Fig. 3 of Seymour and Koerner), points out 
succinctly and with good humor, the obvious inaccuracies leading to the 
construction of this figure but without going into pedagogical detail. 
He Avrites, “One thing that puzzles me is Seymour and Koerner ’s Fig. 3. 
Eleven ... is considered a magic number. Here Ave have tAvelve taking 
its place. Is there any good reason Avhy 12 should be so magically much 
better than 11 or 13 ? Maybe 13 is an unlucky number. ' Looking again 
at this chart apparently 7 or 11 are the magic numbers, as betAveen them 
insemination really takes place.” . . . “This curve is also a mystery.” 

It is not unusual to discover that 22,358 doctors (74.5 per cent) failed 
to reply to the survey letters mailed to 30,000 physicians in this country 
by Seymour and Koerner. It is, hoAvever, most difficult to understand 
Avhy tAvo of every three of the doctors responding to such a questionnaire, 
Avere able to report parallel success Avith any single medical procedure ! 

The Medicolegal Aspects of Artificial Insemination 

IsraeP® differentiates the techniques using the individual donors 
furnishing the sperm specimens to the doctor, for artificial insemination, 
by setting up tAvo descriptive categories, homologous artificial insemina- 
tion using the husband’s semen and heterologous artificial insemination 
in Avhich the semen of a nonmember of the family is used. Stepita®^ had 
previously (1933) reported a specialized method of heterologous artificial 
insemination Avherein the sperm of the donor Avas transported to the AAufe 
by her azoospermic husband. (The ejaculatorj^ ducts of the husband, 
possessed of an azoospermic seminal vesicle, are catheterized using a 
cystourethroscope. Semen from a blood relative of the husband is then 
injected into the husband’s seminal vesicle, under aseptic conditions, and 
coitus between the married couple is undertaken soon after or Avithin a 
reasonable time folloAving the implantation of “relative donor semen” 
Avithin the aspermatic seminal vesicle of the husband. Stepita terms 
this procedure, “physiologic artificial insemination.”) For the sake 
of completeness, the method suggested by Stepita Avoiild seem to belong 
to the heterologous artificial insemination and as a specialized technique 
under it. 

The medicolegal aspects in using the homologous artificial insemination 
techniques are practieallj^ nonexistent. Usually in each case the husband 
seeks the help of the phj’^sician because of his oAvn inability to deliver 
properly his sperm to the generative tract of his Avife or else the latter 
presents some unusual situation in the vaginal or cervical morphology 
or physiology. The idea, hoAA'CA'er, of “boosting the sperm” three inehes 
on their six inch journey, bj^ the homologous artificial insemination 
method is not recommended.®® In such cases the only problem is medical 
AAdiich seldom, if ever, presents medicolegal complications. 

Slany entangling medicolegal complexities surround the procedure 
AAdiich is less common in general medical experience, heterologous artificial 
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“Relationship of Pregnancies to Number of Inseminations,” beeanse the 
loci of the coordinates are missing for the ordinates of tlie fourth, fifth, 
sixth, seventh, tenth, eleventh, thirteenth, sixteenth, seventeenth, nine- 
teenth order and those beyond the order of the twenty-first insemination. 

From Sejnnonr and Koerner’s (first) table illustrating the relation- 
ship of pregnancies to the number of inseminations, one can calculate the 
total number ef inseminations necessary to secure 9,365 pregnancies 
(Table II). On the assumption that the “number of pregnancies re- 
sulting” from artificial insemination is absolute as related to the “num- 
ber of artificial inseminations employed,” the items in these two columns 
could logically be multiplied, with the exception of 124 pregnancies re- 
sultant from more tiian 21 inseminations in each case, and tlie total num- 
ber of artificial inseminations could be obtained. 


Table II. Eelatioxsiiip of Preoxanoies to Number of Inseminations 


NO. OF PREGNANCIES 
RESULTING 

NO. OP INSEMINATIONS 

EMPLOYED 

TOTAL NUMBER OP ARTIFICIAL 
INSEMINATIONS 

3 

1 

3 

17 

2 

34 

409 

3 

1,227 

G1 

S 

488 

897 

9 

8,073 

4,312 

12 

51,744 

1,916 

14 

24,908 

1,003 

15 

15,045 

367 

18 

6,606 

139 

20 

2,780 

241 

21 


124* 

21+* 

9,365 


1 115,969 


’Numbers not included in totals. 


This calculable total number of artificial inseminations was 115,969, 
the number necessary to impregnate successfully 9,365 women. One 
must also bear in mind that in “1,357 patients more than one pregnancy 
was effected by this means, ’ ’ hence a reader, wiio is statistically inclined, 
would think obviously, was it necessary to employ artificial insemination 
for the second pregnancy an average of 12 times? One is left with the 
implication that the No. 12 bore supernatural properties and the pre- 
ceding 11 artificial inseminations were but part of the ritual to attain 
eventual ovum penetration by the sperm upon the preternatural 

Tioelfth Try.’ It was obvious that such figures based upon such a 
large series of observations would furnish, to those interested in the 
problem of artificial insemination, considerable quantities of documen- 
tary evidence useful to advance investigation still more in these problems. 

The author was not alone in his interest in this unique table and 
figure® as portrayed by Seymour and Ivoerner. Dr. Robert C. Cook, 
editor of the Journal of Heredity, in a letter to Dr. Alan P. Guttmacher 
(both individuals®®- ®® giving permission to use excerpts), in commenting 
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comes a medical curiosity. She is envied by the primitive and wanton- 
minded, pitied by those gifted Avith easy fertility, shunned by her rela- 
tives and perhaps unfortunately by her own child. The so-called veneer 
of civilized culture is thin, none the less it is of an oppressive nature to 
the Avoman Avilling to overstep the bounds of her environmental social 
mores and Avedlock in her real desire to have children of her OAvn. 

The donor’s health, genetic background, fertility history, age, char- 
acter, physical characteristics, temperament, blood type®“ in addition to 
the minor factors of religion, soeiologic environment and intelligence 
quotients must be evaluated Avith meticulous care if the neAvbom is to be 
received in the barren couple’s home, and they are all to become socio- 
logically and psychologicalty adaptable one to another. Let it be 
reiterated — if Ave, as physicians, AA'^ere to spend as much time seeking'more 
causes of relative infertility, as some do in seeking suitable donors, there 
Avould be much less necessity to utilize heterologous artificial insemina- 
tion. As doctors, our function to our sterile patients is more correctly 
prevention and reparation, not substitution and temporization. 

Physiologic Considerations 

Recent investigations have advanced considerably the progress in 
methods to determine disturbances in human fertility. 

Rubenstein®^ reported neiv data upon sperm survival in vivo, in one 
instance 25.5 hours in utero postcoitus. MacLeod has spent four 
years®^'®® studying the metabolism of the male sex cells. He Avas the first 
to report that their motility Avas dependent upon a process of anaerobic 
glycolysis. With Hotchkiss, he has successfully adapted this laboratory 
finding to tAVo sterile marriages. In both instances the udves became 
pregnant fblloAving the use of intravaginal isotonic .glucose in Ringer’s 
solution taken as a douche prior to coitus. Lamar, Shettles and Delf®® 
established the point that cervical mucus possesses cyclic periods of re- 
fraetivity and penetrability to spermatozoa. Huggins^® reports that the 
seminal fiuid requires certain electrolytes if sperm motility is to be main- 
tained. Shettles®® has contributed valuable data relevant to the correla- 
tion of dietary deficiencies to male infertility, although no report exists 
as to its potential possibilities in preventing male infertility. The latest 
report of MacLeod and Hotchkiss®’’ discloses that it is possible that 
azoospermatie males (the principal indication for heterologous artificial 
insemination), especially those Avhose azoospermia may be due to occlu- 
sion of the ductus deferens, can have adequate spermatozoa formation 
beloAV the point of obstruction. The concentration of glucose in the 
local tissues and media in such cases may be Avithin the normal range. 
The last physiologic finding is pertinent in that glucose acts to provide 
maintenance of motility and surAuval of sperm, pending the development 
of technical means to OA^ereome their blocked means of egress. These 
technical steps are bemg investigated at this time. 
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insemination. Eegardless of the actual technique emplo.yed (simple place- 
ment of donor semen against the portio vaginalis and in the posterior 
fornix; delivering donor semen into the cervical canal or uterine cavity 
with a large caliber needle or permitting the husliand to act as a physio- 
logic “messenger boy,” carrying donor semen in his azoospermic seminal 
vesicle, to his wife), all methods using heterologous donor specimens 
usher in multiple medicolegal vicissitudes. Tliese tribulations may 
carry potential and devastating repercussions to the wife, the husband, 
the donor, the relatives, and the phj'-sieian. Unless both of the marital 
partners are deeply earnest and understand fullj’ the possible and em- 
barrassing medicolegal tangles the use of donor semen should be with- 
held. Beardslej'^’® points out that the Supreme Court of Ontario,^® in 
1921, sustained a charge of adulteiy in a case wherein donor semen was 
used in artificial insemination. In addition to the charges of “adultery 
in the test tube” the child may be declared illegitimate and manifold 
legalities may surround any of the parties involved in the procedure. 
The donor may be named the correspondent in a divorce case by the 
husband. The donor may stoop to blaelnnail or become a contender in 
inheritance litigation should he learn the identity of the child. Adoption 
proceedings while assuring some degree of safety to the child provoke un- 
desirable publicity which may frustrate the very purpose of the initial 
artificial insemination, to bring a child into a childless home. 

The Bureau of Legal Medicine of the American Medical Association, 
in a letter to Beardsley,'^ advises that “no act is illegal unless pro- 
hibited by some law, either written or unwritten, and society has formed 
no opinion and enacted no law regarding artificial insemination.” (Italics 
ours.) Until the public opinion is molded, and safe and sane legal 
rules coupled with court opinions have removed the legalistic impedi- 
ments from heterologous artificial insemination, it seems obvious that 
any system of affidavits, based upon embarrassing confidences, are worth- 
less as protection for any of the parties concerned, kleanwhile we as 
phj^sicians will do well to devote greater energy to more fundamental 
research in human fertility. Wc may be rewarded with findings which 
may obviate the use of donor specimens except in the most remote in- 
stances. 

The Psychologic and Sociologic Aspects 

The esthetic, psychologic, and moral reverberations resultant from 
the complex confidential relations between doctor and patient, doctor and 
semen donor, physician and child, may produce repercussions of singular 
unpleasantness to any one or all parties concerned. Tlie basic unit of 
society is the family. The measuring stick of the family continues to he 
social propriety. The happ}’- Avife, contented through attaining a baby 
bj" means of homologous artificial insemination, may give Amice to her 
jo3^ and A\’in approbation. But the AAmman, made pregnant bj^ the use 
of donor semen, avIio even Avhispers out of turn, on a single occasion, be- 
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sembly line kind of medical treatment,” although, in those selected and 
carefully studied cases the successful procedure may eventuate into ''one 
of the most satisfying of medical experiences.” 

The author wishes to express his sincere thanks for the helpfulness and advice 
of Dr. Eobert L. Dickinson, Dr. George W. Ifosmak, and Dr. William H. Cary of 
New York City; Dr. Eobert C. Cook and Dr. L. B. Tuckerman of Washington, 
D. C.; Dr. Alan P. Guttmacher of Baltimore, Md.; and Dr. G. W. Salisbury of 
Ithaca, New York. 

Bibliography 

1. Iwanoff, E. I.: J. Agricultural Sc. pp. 244-256, 1922. 

2. Brewer, H. : Marriage Hj'giene 2: 420, 1936. 

3. Salisbury, G. W.: Private communication (Cornell University Agricultural 

Experiment Station, Department of Animal Husbandry). Dated, July 21, 
1942. 

4. U. S. Dept, of Agriculture. Dairy Herd-Improvement Association Letter, 18: 

No. 3, March, 1942. 

5. Home, E.: Plulosoph. Trans. Eoy. Soe. London 18: 162, 1799. 

6. Sims, J. M.: Clinical Notes on Uterine Surgery, With Special Eeference to 

the Management of the Sterile Condition, New York, 1866, William Wood 
and Co. 

7. Girault, H.: fitude sur la generation artificielle dans I’espece liumaine, Paris, 

1869, p. 15. 

8. Eohleder, H. : Normale, Pathologische und Kunstliche Befruchtung beim 

Mensehen, Berlin, p. 204, 1924. 

9. Englemann, P.: Klin. Wchnschr. 7: 1563, 1928. 

10. Schorohowa, A. A.: Gynec. et obst. 15: 132, 1927. 

11. Seguy, J.: Bull. Soe. de sexol. 2: 417, 1935. 

12. Beardsley, G. S.: West. J. Surg. 48: 94, 1940. 

13. Seashore, E. T.: Minnesota Med. 21: 641, 1938. 

14. Cohen, J.: New Orleans M. & S. J. 83: 401, 3930. 

15. Cohen, J.: Ibid. 86: 730, 1934. 

16. Dickinson, E. L.: Am. J. Obst. & Gynec. 1: 255, 1920. 

17. Goldberg, A. T., and Schatz, M. M.: Calif. & West. Med. 49: 212, 1938. 

18. Israel, S. L.: Am. J. M. Sc. 202: 92, 1941. 

19. Stokes, W. E.: Med. Ann. Dist. Columbia 7: 207, 1938. 

20. Cary, W. H.: J. A. M. A. 114: 2183, 1940. 

21. Seymour, P. I.: J. A. M. A. 106: 1728, 1936. 

22. Seymour, P. I., and Koerner, A.: J. A. M. A. 116: 2747, 1941. 

23. U. S. Dept, of Commerce, Bureau of the Census, The Eegistrar 7: 1, 1942. 

24. U. S. Dept, of Commerce, Bureau of the Census, The Eegistrar 7: 3, 1942. 

25. Brunner, E. K.: Human Biology 13: 159, 1941. 

26. Malpas, P.: J. Obst. & Gynaec. Brit. Emp. 45: 932, 1938. 

27. Whiteliouse, B.: Proc. Eoy. Soc. Med. 23: 248, 1929-30. 

28. Mall, P. P.: Am..J. Anat. 22: 49, 1917. 

29. Brunner, E. K., and Newton, L.: Am. J, Obst. & Gynec. 38: 82, 1939. 

30. Stix, E. K.: Milbank Mem. Pund Quart. 13: 347, 1935. 

31. Hamilton, V. C.: Am. J. Obst. & Gynec. 41: 61, 1941. 

32. Cook, E. C.: Personal communications, dated July 12, 1941, September 11, 

1941, and September 9, 1941. 

33. Guttmacher, A. P.: Ibid. Dated September 6, 1941. 

34. Meaker, S. E.: Human Sterility, Causation, Diagnosis and Treatment, Balti- 

more, Md., 1934, Williams and Wilkins Company. 

35. Moench, G. L.: Studien zur Pertilitaet. Stuttgart, Perdinand Enke Verlag. 

36. MacLeod, J.: J. Physiol. 132: 193, 1940. 

37. MacLeod, J.: Proc. Soc. Exper. Biol. & Med. 42: 153, 1940. 

38. MacLeod, J., and Hotchkiss, E. S.: Endocrinology 28: 780, 1941. 

39. MacLeod, J.: Am. J. Physiol. 138: 512, 1943. 

40. Hotchkiss, E. S.: J. Urol. 45: 875, 1942. 

41. Zittle, C. A.: Conf. on Biol, of the Sperm and Vagina, National Com. on Mat. 

Health, Bull. Nov. 30, 1940, p. 1. 

42. Zittle, C. A., and 0’Dell, E. A: J. Biol. Chem. 139: 753, 1942. 

43. Zittle, O. A., and O’DeU, E. A.: J. Biol. Chem. 140: 899, 1942. 

44. Zittle, C. A.: Proc. of Third Annual Conf. on Biol. Sperm., National Com. on 

Mat. Health, Bull. 1942, 



FOLSOME : ARTIFICIAL INSEMINATION 


925 


On the female side Langman and Burr®^ report nniqne results in the 
electrometric timing of ovulation. • In three patients, artificially in- 
seminated, but once in a cycle, pregnancy supervened. In two other 
cases the evidence suggests that the patients did become pregnant follow- 
ing a single insemination (performed during a negative shift of the 
recoi’ded cervical potential) but aborted soon after their first missed 
periods. Krohn and associates®* described a new method for the quanti- 
tative detennination of pregnanediol glueuronidate and thereby suggest 
sources of error which may be eliminated in the chemical determination 
of ovulation. 

Extensive experiments detailed above lead to but one conclusion. 
The need for heterologous artificial insemination is diminishing in direct 
proportion to our increasing knowledge about the male sex cells and the 
ovulatory mechanism in the female. 

Summary of Conclusions 

The status of artificial insemination as a means to overcome sterility 
in the barren couple, wherein the male is principally at fault, is a medical 
procedure valuable only as a final answer in certain carefully selected 
and thoroughly studied cases. This procedure offers no unusual promise 
as a panacea in the control of human male sterility, as is evidenced bj’' 
a review of the available literature. With but one exception, Seymour 
and Koerner,** those results obtained by resorting to artificial insemina- 
tions have been little more than mediocre. In the exception noted the 
careful reader will do well to review the unique findings with reasonable 
doubt, for this report, provocative of numerous inquiries anent its 
analytical reliability, contains numerous discrepancies and is at curious 
odds with the findings as reported by all others in the medical literature. 
In fact the principal reason for this critical review is to place on record 
a protest against publication of such extreme claims on the sub.jeet of 
human sterility until these are cheeked or verified. 

More vigilance would preclude admittance of such undocumented 
“scientific” surveys to our medical periodicals and prevent thereby 
still greater perpetuation of error®® in our “canned knowledge.”®® In 
these days when public opinion is considering socialized medicine with 
more than casual concern, it beliooves medical writers and editors to back 
their facts with such incontrovertible proof as they can obtain because 
all too numerous lay writers stand ready to sell their interpretations of 
any medical paper, touching upon the dramatic, to the public via 
graphic and even lurid descriptive articles. 

A.rtificial insemination may have its place in the medical armamen- 
tarium in the relief of sterility, although modern research in the 
physiology of human reproduction indicates that resort to it will become 
less and less necessary. The conservative physician will agree with 
Dr. Alan Guttmaeher,®® “artificial insemination must never be an as- 
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due to the action of the corpus luteum hormone upon the uterine muscle. 
Subsequent experiments^"’’ upon the isolated uterus of nonpregnant and 
pregnant rabbits led him to conclude that the corpus luteum of this 
animal had, in addition to its action upon the endometrium, the function 
of decreasing spontaneous uterine activity and completely inhibiting its 
response to pituitrin during the time of the transportation, implantation 
and development of the fertilized ova. 

That these deductions might be correct for the rabbit has been shoum 
by Corner and Allen® ivho succeeded in prolonging pregnancy beyond 
term in castrated rabbits by the administration of an active extract of 
swine’s corpora lutea, and by Snj’-der® who delayed the onset of labor in 
intact rabbits by producing ovulation and corpus luteum formation 
during late pregnancy through the injection of the gonadotrophic factor 
of human pregnancy urine. But this phenomenon may equally well 
depend upon the action of increased progesterone on the connection 
between fetus and mother. Robson and Illingworth,^® and Makepeace, 
Corner and Allen^^ confirmed Knaus’ finding that natural and synthetic 
progesterone inhibited in vitro the reaction of the rabbit’s uterus to 
pituitrin. Reynolds’ and Reynolds and Allen’® found the activity 
of the uterus of the living rabbit to be dependent upon the presence of 
estrogens without which in the castrated animal it became completely in- 
active, Avhile on the other hand progestrone in adequate amounts produced 
complete uterine quiescence in castrates in which motility had been 
restored by large doses of estrogens. And moreover the response of the 
uterus to pituitrin or pitoein depended on the degree of its spontaneous 
activity at the time of administration, and was therefore greatest in the 
follicular phase of the cycle and absent in the luteal phase. 

It therefore appears to be pretty generally agreed tliat in so far as the 
rabbit is concerned, progesterone, both in vitro and in vivo, diminishes 
the spontaneous contractions of the uterus and entirel.y prevents any 
response to pituitrin. Against this general agreement, however. Bell’® 
argued that the tension and distention inherent, respectively, in in vitro 
and in vivo experiments gave a false idea of its motility, and produced 
evidence that the “unloaded” rabbit uterus (i.e., freed from any 
artificial tension) was very active Avhile under the influence of proges- 
terone. And Siegmund®®"®® demonstrated that, Avhile the motilitj'' of the 
rat uterus and its response to pituitrin were the same as those of the 
rabbit uterus during tlie follicular phase of the cycle, during the corpus 
luteum phase (or pseudopregnaney ) , pregnancy, labor, and the puer- 
perium, the rat uterus responded strongly and characteristically to 
pituitrin. He therefore argued that the inhibitory action of progesterone 
upon the uterus of the pseudopregnant and pregnant rabbit was peculiar 
to that animal and the results of experiments made upon rabbits could 
not be applied indiscriminately to other animals. 

In 1929 Knaus®®’ extended his experiments to the human uterus, 
using as his material healthy women with regular twenty-eight to thirty- 
day e 3 mles. In his original experiments, lie filled the uterine cavity 
with lipiodol and, bj’’ means of a cervical cannula and the necessar^^ 
connecting tubing and a mercuiy manometer, recorded the spontaneous 
contractions of the uterus upon a kj'-mograph. Later he made use of 
a small, thin-walled rubber bag of about three to four cubic centimeters 
capacity which he introduced into the uterus, filled with sterile water 
and connected to a mercuiy manometer with water-filled pressure tubing. 
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THE CONTRACTIONS OF THE HUMAN UTERUS DURING 
THE MENSTRUAL CYCLE 

The Effect of Progesterone and Posterior Pituitary Extract 
Upon the Motility of the Human Uterus 

J. S. Henry, M.D., and J. S. L. Browne, M.D., Montreal, Quebec 

CFrom the Department of Obstetrics and Gynaecology and the University Clinic of 

AlcGill University ) 

T he spontaneous contractions of the nterns and its response to drugs 
and hormones have been the subject of investigation for many 
years. It acquired a new interest Avith the Avork of Knaus Avhose far- 
reaching conclusions have given a neAv impetus to studies of uterine 
physiology. These have long since passed the stage of purely academic 
interest and have acquired a practical significance in modern tlierapy 
Avhich Avarrants a brief critical examination of tlie Avork done and of the 
conclusions based upon it. 

Knaus, ^ in 1926, drcAV attention to the fact that the uterus of tlie 
rabbit Avas insensitive to posterior pituitary extract up to the eighteenth 
day of pregnancy but from that time ouAvard resjionded more and more 
strongly to this stimulus until, by the tAventy-ninth dav, premature 
labor could be induced, and suggested that this change was probably 
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immediate and marked increase in activity in the corpus luteiim phase 
of the cycle. 

Kiirzrok, Miller and Coekerill,^* in 1936, while confirming Knaus’ 
findings for the uterus of the rabbit, criticized the use of a bag for 
recording uterine contractions as it might induce expulsive efforts rather 
than true contractions. But in 1937 Kurzrok, Wiesbader, Mulinos and 
Watson^® reported experiments on the uteri of nonpregnant women 
and concluded that the human myometrium contracted spontaneously 
and responded to pituitrin in lioth phases of the cycle but did both more 
strongly during the corpus luteum phase. 

In 1938, Wilson and Kurzrok®^ described as a “functional myometrial 
cycle” the phenomena observed by Sehultze, Kobertson, Moir and 
Kurzrok and others. In the follicular phase the uterine contractions 
were small and frequent and their tone was high; in the luteal phase 
they were slower, much larger, and their tone lower. They felt that the 
myometrium took considerably longer to show the effects of progesterone 
than did the endometrium, and that the characteristic contractions of 
the follicle phase persisted into the corpus luteum phase while those of 
the corpus luteum joersisted into menstruation. In a case of amenorrhea 
no spontaneous contractility or response to pituitrin was found, but they 
were able to reproduce the cycle of myometrial activity by administration 
of estradiol followed by progestex-one. In anovulatory cycles, as would 
be expected, only contractions characteristic of the follicular phase 
were found. In d.ysmenorrhea they observed®'*’ no deviation from 
normal contractility, but their studies suggested that only those who 
ovulate and form a corpus luteum suffer from painful periods in the 
absence of recognized pathologic conditions of the pelvic organs. 
McLellan®® also demonstrated the active spontaneous contractility and 
increased sensitivity of the nonpregnant human uterus to pituitrin 
during the luteal phase of the cj’^ele. In 1940 Wilson and Kurzrok®^ 
showed that progesterone without estrin had little effect on the human 
uterine muscle, Avhile testosterone produced an effect similar to that 
of estrogen and progesterone combined, including a characteristic re- 
sponse to pituitrin. 

On the other hand Falls, Laekner and Krohn®® claimed that one 
rabbit unit (Corner) of progesterone inhiliited the puerperal human 
uterus and completely nullified its I'esponse to 1 e.c. of pituitrin. At 
the time Reynolds®® criticized their results because they claimed to have 
obtained them within a fexv minutes after injection, although he later'*® 
accepted and quoted their claim. Krohn, Falls and Laekner^® concluded 
that progesterone inhibited the contractions of the puerperal uterus, and 
again in 1937, Krohn, Laclnier and Soskin^^ concluded that progesterone 
decreased the motility of the nonpi’egnant, nonpuerperal human uterus. 

As regards the isolated nonpregnant human uterus, Kurzrok, Miller, 
and Coekerill®®’ found that of 350 sti’ips studied, 90 per cent Avere 
stimulated by pituitrin regardless of the phase of the cycle and from 
the tAventieth daj’’ of the cj’cle oiiAA’ard, the magnitude of the responses 
increased. On the other hand Adair and Hanzen^® appeared to agree 
Avith Knaus that progesterone inhibited the response of tlie nonpregnant 
human uterus to pituitrin. They also concluded that early in pregnancy 
the human uterus in Antro is i-efi’actoiy to pituitiln and that pitressin 
acted more frequentlj’' and more poAverfully than did pitoein on both 
the pregnant uterus at all stages of pregnanej^ and the nonpregnant 
uterus throughout the cycle. Moil’®® had previously pointed out that 
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His experiments indicated that during the follicular phase of 
human cycle the uterus possessed a I'lij’^thmical spontaneous contractility 
and a characteristic rise in tone, amplitude and frequency of contrac- 
tions following the intravenous injection of pituitrin. By the sixteenth 
to eighteenth day of the cycle its behavior changed entirely, and it now 
was almost or wholly inactive and failed completely to respond to 
pituitrin. Tliis change in behavor he believed to be due to the inhibitory 
effect of progesteroue upon the uterine muscle. That is to say, the 
liuman uterus resembled that of the rabbit in spontaneous motility and 
response to pituitrin in the follicular phase and in the inhibition of the 
latter during the corpus liiteum phase; but unlike the “pseudopregnaiit” 
rabbit’s uterus, which lost only its sensitivity to pituitrin while it re- 
tained its spontaneous contractility, the human uterus during the corpus 
luteiim phase became almost or quite inactive. 

Knaus’ experiments have been repeated and modified by other ob- 
servers. In 1930 Wittenbeek"® confirmed his statement that in the 
presence of an active corpus luteum the human uterus lost its spon- 
taneous contractility and response to pituitrin but found that the change 
might occur considerably earlier or later than Knaus had stated and 
was not invariably present. 

Palmer, Christeas and Petrescu-” agreed with Knaus that in the 
luteal phase of the cycle the human uterus was almost inert and the 
response to pituitrin was absent or feeble; this they corroborated by the 
evidence of luteal action seen in endometrial biopsies. 

Sehultze,-' in 1931, quoted Joachiniovitz-® who had observed that the 
human uterus was more active premeiistj'ually tJmn postmenstrually. 
His own experiments resembled Knaus’, but the results and the conclu- 
sions he drew therefrom are in sharp disagreement, for he found only 
a slight spontaneous motility and response to pituitary stimulation in 
the follicle phase, while from about midcycle onward a definite increase 
occurred in each until Avithin twenty-four hours of the onset of men- 
struation, He was the first to point out that the amplitude and form 
of the contractions were characteristic of the phase of the cycle in Avhieh 
they were recorded and that the response to pituitrin increased progres- 
sively toward the end of the cycle and reached a maximum between 
the twentieth day and twenty-four hours l)efore the onset of the next 
period. 

In 1934 Moir,-'* using an intrauterine bag, found tlmt the human uterus 
contracted throughout the cycle; in the first half the contractions ivere 
frequent, regular, and small, and in the second half they became strongei’, 
less regular and increased in force until just before the onset of the 
period, Avhen strong waves occurred at a])out three-minute intervals and 
reached a force which was in some eases as great as 100 mm. of mercury. 
During menst,ruation, the contractions Avere even stronger and came at 
tAAm-minute intervals. In both phases pituitrin caused “spasmodic con- 
tractions.’’ 

Robertson,^® in 1937, rejjeated Knaus’ human experiments and con- 
firmed his OA\m results by endometrial biopsies done at the conclusion of 
each one. His findings Avere in agreement Avith those of Sehultze and 
IMoir, and the biopsies demonstrated the presence of a j^rograA'id endo- 
metrium at the time of greatest uterine actiA'ily and response to pituitrin. 
In 1939 he^^ slioAA'ed that emotional stimuli AA’hich produced no chajige 
in the pattern of spontaneous contractions in the follicle phase led to 
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sive therapeutic claims based upon its supposed inliibitory action, it 
seemed worth while to determine if possible whether such an effect did 
in fact exist. Ten patients, all but one of whom attended the Sterility 
Clinic of the Royal Victoria Hospital, made up the material for this 
study. Two had anovulatory cycles, two had no difficulty in becoming 
pregnant, but had repeatedly miscarried, five were apparently func- 
tionally sterile ; that is, no demonstratable anatomic abnormality existed ; 
and the tenth patient had had both ovaries removed at the age of 22 
leaving the uterus intact. It was thought advisable since we wished to 
compare our results with those of Knaus to follow his technique as closely 
as possible. We accordingly secured from Graz balloons and cannula 
as described by him-^ and used a mercury manometer and lij^mograph 
as he had done. This method conforms very closely to that used by 
Moir,^® Robertson,^'’’ and Kurzrok and others.’^"®®’ In addition we 
made endometrial biopsies after each experiment as Robertson, Kurzrok 
and others had done. To correlate the results obtained still more closely 
with the functional state of the ovaries, we studied the pregnanediol 
excretion in seven of the patients by the method described by Venning.'*® 
In some cases this study was carried out during several cycles, in others 
only during the cycle in which tracings were made. In one the assays 
were incomplete and in one no urine samples were obtained. The results 
obtained can best be stated by briefly examining the record of each 
patient separately. 

Case 1. — Mrs. F. C., aged 38 years, had a thyroidectomy for exoph- 
thalmic goiter in 1928. Menses 14 by 28 by 4 to 5. She had had amenor- 
rhea for nearly one year at 23 years of age, liad been married five and 
one-half years; and had had 3 miscarriages: first at twelve Aveeks (ap- 
proximately) ; second at sixty-third day; third at seventy-first day. The 
basal metabolic rate Avas ±0. 

FolloAving her third abortion in March, 1939, pregnanediol assays 
shoAved regular OAailation Avith an unusually large pregnanediol excretion ; 
biopsies shoAved the early changes in the progestational phase to be nor- 
mal, but at the end of the cycle there AA^ere dilated glands AAuth flattened 
epithelium and an apparent lack of secretion. Tracings Avere made on 
the eleA^enth, eighteenth, and tAventy-fifth days of the CA^cle. The first 
shoAved small fairly regular contractions, and after 10 units of pituitrin 
their tone Avas slightly increased, tlieir amplitude about doubled, ^and 
they became rather more regular. On the eighteenth day the spon- 
taneous contractions Avere larger, sloAA’'er, and less regular and some 
shoAA’^ed small ones superimposed on the larger; 10 units of pituitrin 
increased the tone and amplitude and the contractions became more 
regular ; the effect AA^as noticeable Avithin four minutes and Avithin tAventy 
minutes the contractions became definitely painful. Biopsies shoAved a 
late progestational phase on the tAA'enty-fifth daA^. Pregnanediol assays 
made on daily tAventy-four-hour specimens of urine shoAved an excretion 
of 7.4 mg. on the eighteenth day and 5.7 mg. on the tAventy-fifth day. 
Tliese are considered to be eAudence of the existence of a functionally 
actKe corpus luteum (see Figs. 1, 2, and 3). . • ■ ’ 
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as much as 10 units of pitoein had no effect on the nonpregnant uterus 
in vivo while pitressin had a strong effect leading to long-continued siiasm 
of the muscle. Eobson^^ found the same relation in excised strips of 
human uterus in early pregnancy, but showed that response to pitressin 
returned in late pregnancy. BelP” showed that the uterus of the 
castrated rabbit did not respond to pitoein while under the effect of 
either estrogen or progesterone. And finally McLellan^® claimed that 
pitressin and not pitoein was the factor in posterior lobe extracts which 
was responsible for their stimulus to uterine muscle and argued that 
the reaction to whole pituitary extracts and to preparations of pitoein 
was in fact due to the pitressin which they contained and from which 
they could not be entirely separated. 

One of us (J. S. H.) some years ago studied the contractions of strips 
of human uterine muscle obtained at cesarean section at or near term 
and from uteri removed early in pregnancy for the purpose of therapeu- 
tic abortion and sterilization. In both early and late pregnancy there 
was very active spontaneous motility and a never-failing and quite 
typical response to pituitrin. 

In his monograph on the Physiology of the Uterus*^ Eeynolds has re- 
viewed an immense literature bearing upon his subject. In the main 
he supported Knaus’ theory of progesterone’s inhibitory action upon 
the myometrium and based his conclusions to this effect in the ease of 
the human uterus upon rectal studies of its cyclical activity made bj’’ 
Dickinson."*® He appears to have accepted Knaus’ claims as jiroved 
and argues at length that Kurzrok and others who have disagreed with 
him must be in error in experimental methods or interpretation of data 
or in both. He did not, however, repeat Knaus’ experiments upon the 
human uterus. 

Prom the foregoing it will be seen that there is a difference of opinion 
concerning the effect of progesterone on the human uterus. Some 
authors support Knaus in the view that the uterus is spontaneously 
contractile and responds to pituitrin only in the follicle phase of the 
cycle, while in the presence of an active corpus luteum whether of the 
normal cycle or of pregnancy spontaneous motility and sensitivity to 
pituitrin cease. Others again support Sehultze in the opposite view; 
namelj'-, that tliere is a type or pattern of uterine contractions charac- 
teristic of the follicle phase and another characteristic of the corpus 
luteum phase, and pituitrin produces typical increases in frequency, 
amplitude, and tone in each, but in the corpus luteum phase both the 
pattern of the spontaneous activity and the effect of pituitrin upon it 
are mucli greater than in the follicle phase and increase steadily until 
the maximum is reached about the onset of menstruation or within the 
first hours of the period. 


Personal Observations 

In view of the conflict of opinion regarding the effect of progesterone 
on the myometrium of animals and of human beings and of tlie exlen- 
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Case 2. — ^]\Irs. H. C., aged 22 years, menses 12 by 26 to 35 by 3 to 5, 
had been married one and one-half years. There had been no preg- 
nancies. Preliminary studies of endometrial biopsies and pregnanediol 
excretion indicated the regular occurrence of ovulation and the forma- 
tion of a corpus luteum ; the luteal phase Avas of normal lengtli as shown 
by pregnanediol output Avhieh lasted ten to tAvelve days and Avas about 
the average normal amount or perhaps a little less. The biopsies shoAved 
that the early progestational changes Avere normal, but the late progravid 
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Pig. 4. — (Case 2.) The tracing on the twenty-fifth day of the cycle shows great 
spontaneous uterine contractility and response to pituitrin. 



Fig. 5. — (Case 2.) The niicrophotograph shows the endometrium to be In the pro- 
gestational phase. 
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Fig. 6. — (Case 2.) The graph indicates the excretion of pregnanediol during three 

cycles. 
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Pig. 1 . — (Case 1.) The tracings show a progressive Increase in spontaneous 
uterine activity and response to pituitrin throughout the cycle, approaching a maxi- 
mum in the last day before menstruation. 




Fig. 2. — (Case 1.) The biopsy shows a moderately deficient progestational phase; 
note the dilated glands and the relative deficiency of secretion. 
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Fig. 3.— (Case 1.) The graph shows the excretion of pregnanediol in tlie two 
weeks precced)ng tlie tliird abortion and during tiiree cvcle.s. (,V B In ail figures 
J? indicates biopsy; T, tracing; and an a.sterlsk tlie biop.sv reproduced Iiere ) 
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Fig. 7. — (Case 3.) The first tracing shows the somewhat irregular but powerful 
contractions of the uterus which characterize the early luteal phase: the second was 
taken a few hours after menstruation had begun and shows the increased activity 
and response to pltuitrin described by Moir and others. The next three tracings are 
characteristic of the foliicular phase of the cycle: and the sixth is incomplete (see 
text) but suggests strongly the effect of progesterone ; and the seventh resembles 
closely the second which was taken during the first hours of menstruation. 



Fig. 8. — (Case 3.) The biopsy shows an abnormal late progestational phase; 
pote the dilated glands, flattened epithelium, lack of secretion and deficiency of 
stromal development. 
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endometrium was cliai’acterized by dilated glands, flattened epithelium 
and deficient evidence of secretion. Tracings of uterine contractions 
were made on the eighteenth and the twenty-fifth day of the ej^ele. The 
first was of no value because of a defect in the apparatiis. The second 
was marked by very large, slow, irregular contractions wdth small waves 
superimposed on many of them; 10 units of pituitrin iiitramuscularly 
produced at the end of three minutes a very marked rise in tone, ampli- 
tude and rate of contractions which soon took on the appearance of those 
recorded in the late first stage of a normal labor, and were felt as strong 
cramps, described as much worse than those of her menstrual periods. 
A biopsy at the end of the experiment showed an abnormal late progesta- 
tional endometrium, the iiregnanediol output for the day was S._9 mg., 
and she menstruated five days later. These facts indicate the existence 
of a functionally active corpus luteum (see Figs. 4, 5, and 6). 

Case 3. — ^]\Irs. P. M., aged 36 years, menses 11 by 27 to 28 by 5 to 6, 
without pain. At the age of 33 she had a fulhterm delivery; and the 
first abortion occurred Aug. 14, 1937, at about three months; second, 
May, 1938, was one week beyond the expected date of her period and she 
passed a uterine east; third" (observed by the authors). Dee. 1, 1938 on 
the seventy-first day. 

(Two tracings were made in one cycle and five in the next. The first 
was on the seventeenth day and the spontaneous contractions were rather 
large and irregular with smaller superimposed waves; 10 units of 
pituitrin intramuscularly produced a rapid rise in tone and the contrac- 
tions became rapid and regular. On the twenty-fourth day the spon- 
taneous contractions were much larger and pituitrin produced a similar 
but mueh_ greater effect. Biopsy on tlie seventeenth day jdelded endo- 
metrium in the early progestational phase, and on the twenty-fourth 
day the tissue was from an abnormal late progestational phase. 

On the ninth day of the next cycle the spontaneous conti’aetions were 
small, fairly rapid and regular, and 10 units of pituitrin increased the 
tone, rate, and amplitude; the entire tracing, however, was unlike the 
previous two. On the sixteenth day the spontaneous contractions were 
like those of the ninth, but a little stronger and pituitrin produced a 
similar effect but the tone Avas more strongly effected. On the sei^en- 
teenth, eighteenth, and nineteenth days bleeding occurred but ivas much 
less than a normal period. On the twenty-second day the contractions 
closely resembled those of the ninth day and pituitrin had a similar 
effect. Biopsies on each of these days produced sections of endometrium 
that definitely belonged to the proliferative phase and showed no cau- 
denee of any secretory activity AAdiateA^er. On the tAventy-ninth day there 
Avas difficulty Avith the aiiparatus and the fii'st hour’s tracings Avere of 
no use; at the end of the hour and before the apparatus Avas repaired, 
10 units of pituitrin Avere administered by the patient’s nurse. After 
repair had been effected the contractions resembled those seen on the 
seventeenth day of the previous cycle, but Avere smaller; a second 10 
units of pituitrin intramuscularly one hour latei' produced little effect. 
On the thirty-sixth day the spontaneous contractions Avere lai'ge, sIoav, 
and irregular and 10 units of pituitrin intramuscularly produced the 
same I'ise in tone, amplitude, and rate of continctiojis seen on the tAventy- 
fourth day of the prcA’ious cycle and Avere accomjianicd b.A’ cramps AA’hicli 
reached their maximum intensity at the height of the contractions. 
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Fig. 12. — (Case 4.) The graph indicates the excretion of pregnanediol during the 

cycle. 
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Bioiisies on the twenty-ninth and thirty-sixth days, I’espectively, 
sliowed a very early progestational change with some dilatation of 
glands, and an abnormal late progestational phase with considerable 
early decidual change in the stroma, and dilated glands with very flat 
epithelium and no evident secretion. Assays for pregnanediol were be- 
gun on the thirteenth day but none appeared until the twent 5 ’--ninth day 
when 1.9 mg. ivas excreted, and on the thirty-sixth day the secretion was 
4.1 mg. IMenstruation began on the thirty-eighth day. These data in- 
dicate a late ovulation followed by an active corpus luteum. The hemor- 
rhage on the seventeenth to nineteenth days was probably the result of 
the biopsy and does not seem to indicate that the developing follicle had 
perished and been succeeded by a new one. A similar occurrence was 
noted in Mrs. A. P. (see Pigs. 7, 8, and 9). 



Fis. 9. — (Case 3.) The graph indicates the excretion of pregnanediol during the 
second cycie whose tracings appear in Pig. 7. 

Case 4. — Mrs. G., aged 26 years, menses 14? by 28 by 3 to 4, had a 
history of subacute pelvic inflammation in 1937. Patient complained 
of sterility. Tracings were made on the 17th and 25th days of the cycle. 
On the seventeenth day, the spontaneous contractions Avere large and 
fairly i-egular Avith some smaller superimposed Avaves; after pituitrin 
there Avas a definite rise in tone, frequency, and regularity. On the 
tAventy-fifth day, the spontaneous contractions Avere vex\y sIoav and 
irregular, and after pituitrin there Avas an immediate rise in tone and 
frequency, and the contractions Avere iioav very like those seen at the 
same stage of the cycle in the second case. They Avere painful and 
described as much Avorse than a bad period. A biopsy on the seventeenth 
day shoAved epithelial nuclei lined up in the bases of the cells, in some 
of AA^ieh there AA^ere a feAV basal vacuoles. This is taken to be the begin- 
ning of the progestational transformation and to indicate the action of 
progesterone on the endometrium. Pregnanediol appeared as a trace on 
the next day. The biopsy on the tAventy-fifth day shoAved some flattening 
of glandular epithelium and deficiency of secretion, and there Avere early 
decidual changes in the stroma. This indicates a someAvhat deficient 
progestational phase and Avith the finding of 0.9 mg, of pregnanediol 
shoAA^s the existence of a corpus luteum. Menstruation began tAvo days 
later (see Pigs. 10, 11, and 12). 

Case 5. — Mrs. A. P., aged 25 years, menses 12 by 28 by 5 to 6, had 
been inarried tAvo and three-fourths years. She miscarried (?) in J\lay, 

1938, since then she had had premenstrual dysmenorrhea. In Pebruaiy, 

1939, a biopsy on the thirteenth day of the cycle produced endometrium 
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in the proliferative phase; on the tiventieth day tliere Avas normal early 
progestational change and on the tiventy-eighth day there ivere marked 
decidual changes in the stroma, and the glands were dilated with 
flattened epithelium and little or no secretion in them, indicating the 
presence of a corpus luteum and an abnormal endometrial response. 

In the next cycle, a tracing on the ninth day recorded rapid regular 
contractions and 10 units of pituitrin increased their tone and amplitude ; 
the endometrium ivas in the proliferative phase. This experiment was 
folloAved by bleeding on the ninth, tenth, eleventh, and part of the 
tAvelfth days that resembled a period but was painless. On the sixteenth 
day the spontaneous contractions were smaller than on the ninth, rapid, 
and regular, and 10 units of pituitrin produced an immediate rise in 
tone and a later rise in amplitude. There ivas no biopsy done on this 
day and no assay for pregnanediol, hut the contractions and response to 
pituitrin are of the pattern regularly seen in the follicle phase of the 
cycle. On the tiventy-third day spontaneous contractions ivere large, 
irregular, and sIoav, and 10 units of pituitrin led to an immediate in- 
crease in frequency and greatly increased amplitude ivith complete re- 
laxation. The biopsy shoived a fairly late progestational phase with 
little decidual reaction. On the preceding day, pregnanediol excretion 
Avas 4 mg. She menstruated on the third day after the experiment. As 
she lived over ten piiles from the hospital, urine assays Avere incomplete, 
but there is sufficient evidence of the existence of an active corpus luteum 
(see Figs. 13, 14, and 15). 

Case 6. — ^]\Irs. Me., aged 28 yeans, menses 12 by 10 to 21 by IY 2 , Avas 
married at the age of 13 years. The first pregnancy occurred at 14 years 
of age, hut there had been none since. Tubes Avere patent. The hus- 
band’s semen failed to shoAV any spermatozoa. 

This patient Avas obseiwed throughout 5 cycles. In each biopsies indi- 
cated the presence of a corpus luteum, hut the progestational phase of 
the endometrium in each Avas abnormal and the abnormality appeared 
to be present throughout the AA'hole phase. Pregnanediol excretion Avas 
loAv and very irregular. In the last cycle studied, she received 1 mg. of 
estrone on the tAventy-first, tAventy-third, tAventy-fifth, and tAventy- 
seA^enth days. Tavo tracings during this time recorded small, rapid, 
regular contractions; in the first, pituitrin produced no change, and in 
the second, there Avas a rise in tone and amplitude. On the thirty-second 
day the urine contained 2.4 mg. of pregnanediol, the endometrium Avas of 
the midprogestational pattern but shoAA'^ed abnormal development sugges- 
tive of a deficiency in the function of the corpus luteum, and the con- 
tractions Avere large, irregular, and sIoav. Pituitrin produced a prompt 
rise in tone and frequency (see Pigs. 16, 17, and 18). 

Case 7. — ^]\Irs. J., aged 23 years, menses 13 by 28 to 30 by 3 to 4, 
cramps on first day, had been married ten months, but had not become 
pregnant. 

On the eleventh day of the cycle, biopsy shoAved the endometrium to 
he in the proliferatiA^e phase. On the sixteenth day some glands shoAved 
earlj^ linear arrangement of nuclei Avith basal A^aeuoles and suggested 
the beginning of the progestational transformation. The tracings made 
on the same day at first consisted of small, rapid, and fairly regular 
contractions AA’hich later became larger and more irregular; 10 units of 
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Fig. 13. — (Case 5.) The first tracing is of an active uterus in the follieular phase 
of the cvclc ; the second is also cliaracteristic of the follicular phase, but the uterine 
activity 'is less than it svas earlier in the cycle (see also fifth tracing in Fig. 7 and 
Figs. 16, 21, and 22). Tlic third tracing is characteristic of the luteal phase of the 
cycle. 



Fig. 14. — (Case 5.) The biopsy was tahen on the twenty- third day of a twenty- 
eight-day cycle and shows the endometrium to be in tile progestational pliase, appar- 
ently corresponding fairly well to the stage of the cycle. 
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graph shows that there was no pregnanediol excreted 
when the second tracing was made ; it appeared between 48 and 72 hours later so 
this tracing was made very sliortly before ovulation. 
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pitiiitrin produced considerable rise in tone and later in amplitude and 
greater regularity. No assays were made because she refused to go on 
with the investigation (see Pigs. 19 and 20). 


ms. T. ifa'iow. 
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1101 ^.n. 


Fig-. 19. — (Case 7.) The first . part of this tracing is irregular and some-what sug- 
gestive of the early luteal phase, and the response to pituitrin suggests the effect 
of progesterone. 


Fig. 20. — (Case 7.) The biopsy shows definite evidence of early progestational 
transformation. No assays were done. 



Case S. — Miss S., aged 22 years, had had both ovaries removed in 
May, 1939, for bilateral eystomas; febrile convalescence. Pelvic exam- 
ination before the experiment showed no pelvic mass, exudate, or tender- 
ness. 

She was admitted on July 6, 1939. Tracings shoived small regular con- 
tractions resembling those of the follicle phase but of small amplitude. 
Pituitrin inereased the tone and amplitude and considerably slowed the 
rate of contraetions. Biopsy: small piece of very atrophie endometrium. 

July 14, 1939 ; After 2 injections of 50,000 units each of estradiol 
lienzoate (estroform) on the ninth and eleventh, tracing showed waves 
similar to those in the first tracing but smaller; 10 units of pituitrin 
slightlj^ increased their rate and amplitude Avith very little effect on 
their tone. Biopsy: endometrium showed some development; glands 
'were small and had a single layer of flattened cells; nuclei of stroma 
were fibrillar, naked, and widely separated by edema ; the Avhole mucosa 
AA^as A'ery thin. The response to estrogen in the endometrium had been 
slight ; this Avas true of the vaginal mucosa as aa^cH. 

July 21, 1939 : After further injection of 50,000 units of estradiol 
benzoate on the fourteenth, seventeenth, and nineteenth, spontaneous 
contraetions AA'ere small and irregular; pituitrin 10 units produced a 
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Fig. IG. — (Case G.) The first tracings are ciiaracteristic of the follicular phase 
of the cycle. Tlie third .sliows the definite effect of progesterone. All tracings were 
made in the last of live cycles studied (sec Fig. 17). 



Fig. If. — (Case 6.) The biopsy shows a verj’- poorly developed endometrium, but 
there IS definite evidence of the effect of progesterone in the linear arrangement of 
the gland nuclei and the vacuoles of secretion at the base of the gland cells. Preg- 
nanediol was excreted on the day of this biopsy and the third tracing in Fig. IG. 
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Case 10. — Mrs. P., aged 34 years, menses 14 by 25 to 30 by 4 to 5, 
complained of sterility. 

On the tenth day of the cycle, uterine contractions were small and 
rather irregular, and 10 units of pituitrin produced only a rise in tone. 
On the nineteenth day spontaneous contractions were small, rapid, and 
regular, and 10 units of pituitrin produced no observable effect. On the 
twenty-sixth day spontaneous contractions were somewhat larger, rapid. 
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Fig. 22. — (Case 10.) All tracings were made during an anovulatory cycle (compare 

Pigs. 7, 16, and 21). 



and fairl}^ regular, and 10 units of pituitrin produced a rise in tone and 
decrease in amplitude. IMenstruation occurred on the thirty-ninth day 
of the cj'cle. Biopsies on the above daj's produced endometrium in the 
proliferative phase; no eindence of secretion or of progestational trans- 
formation could be seen. Assays for pregnanediol were done during two 
cycles but were negative throughout. These data indicate the occurrence 
of repeated anovulatory cycles (see Figs. 22 and 23). 
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rise in amplitude and frequency fairly characteristic of the follicle 
phase of the cycle. Biopsy : better developed endometrium ; stroma cells 
shorter and plumper; glands partly pseudostratified and better devel- 
oped; not entirely like normal late proliferative phase. 

July 28, 1939: After further 50,000 units of estradiol benzoate on 
July 21 and 2,500 units (progynon benzoate) on July 24 and 26, com- 
bined on each of these two days with 10 mg. of progesterone, the 
spontaneous activity of the uterus had entirely changed; the contractions 
were now very large and slow with many small contractions superim- 
posed on them ; pituitrin appeared to increase the regularity and ampli- 
tude of the small contractions and tended to abolish the large slow waves 
in favor of the small. Biopsy: stroma more closely packed, nuclei 
plumper than on twenty-first; glands pseudostratified and some be- 
coming quite tortuous, Init showing no sign of secretion except that 
occasional glands suggested an early lining up of nuclei at their cell 
bases; this section was very like a very late proliferative phase (see 
Fig. 21). 
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Eig. 21. — (Case 8.) The first tracing was taken two months atter bilateral 
oophorectomy and before any estrogen therapy. The second and third followed large 
doses of estrogens (comnare P'igs. 7, IG, and 22). The fourth followed the combined 
injection of estrogen and progesterone. 


Case 9. — ^B'lrs. K., aged 35 years, menses 18 by 2 to 4 months by 4 
days, complained of sterility. Since marriage twelve jmars ago, menses 
occurred every four to eight months. Her last menstrual period occurred 
on Dee. 12, 1938; before this she was amenorrheic for eight months. The 
basal metabolic rate was -18. She had been taking thyroid (B & W), 
gr. ii, b.i.d., since Nov. 29, 1938. 

On Jan. 17, 1939, the thirty-seventh day of the cycle, uterine tracings 
recorded regular, rapid contractions of considerable size, and 10 units 
of pituitrin produced a slight rise in tone and later in amplitude. 
Biopsy showed the endometrium to be in the late proliferative phase. 
Menstruation began the next day and lasted for five days. On the 
twentieth day of the next cycle, contractions resembled those of the 
thirty-seventh day of the previous one but were smaller, and 10 units of 
pituitrin produced a gradual and prolonged rise in tone and amplitude. 
The endometrium was in the late proliferative phase. Following this 
she “spotted” a very little for four days. On the twent 3 '-seventh day 
the spontaneous contractions and the effect of 10 units of pituitrin were 
very similar to those seen on the thirty-seventh and twentieth da 3 ^s of the 
previous cycles. The endometrium was again in the late proliferative 
phase, as it was once more on the thirty-ninth day. After this no further 
biopsies or tracings were made. No assays were done as neither biopsies 
nor tracings suggested the occurrence of ovulation or formation of a 
corpus luteum. 
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histologic changes in the glands and of pregnanediol in the urine were 
closely related to the change in pattern of uterine activity. 

A fifth case was completely studied except that urinary assays were 
not done every day; the results obtained correspond to the foregoing 
in every way. A sixth ease (Mrs. Me.), observed throughout several 
cycles, evidently ovulated in each, but pregnanediol was excreted very 
irregularly and in small amounts. Her tracings, liowever, conform to the 
pattern described for the two phases of the cycle including the increased 
spontaneous activity and response to pituitrin of the luteal phase. 

In none of these six eases is there any suggestion that the myometrium 
responds more slowly to progesterone than does the endometrium as ob- 
served by Wilson and Kurzrokd^ On the contrary the change in pattern 
of motility was seen in all quite as soon as was the endometrial change 
characteristic of the effect of progesterone, and in one ease it seemed to 
precede by twenty-four hours the aiipearance of pregnanediol in the 
urine. In all cases the response to pituitrin was seen Avithin three or 
four minutes, unlike Moir’s eases in ivhieh the changes occurred only 
twenty minutes after the injections. It may be that in his cases the 
injections Avere not given intramuscularly. 

A seventh ease in Avhieh no pregnanediol studies Avere made shoAved 
endometrial changes suggestive of the very earliest progestational change 
and the tracings and response to pituitrin resembled the pattern of the 
luteal phase and appeared to be quite distinct from that of the follicular 
phase. 

In one ease it Avas attempted to produce a cycle artificially. It is 
realized that this Avas not an ideal case for this purpose because of the 
foregoing postoperative pelvic inflammation. The tracings, hoAvever, 
indicate that the uterus retained its spontaneous contractility for a 
considerable time (tAvo months at least), after bilateral oophorectomy. 
It seems curious that the spontaneous contractions should be smaller 
in the second and third experiments after A^ery considerable doses of 
estradiol ; hoAveA'er, a similar observation Avas made in the prolonged cycle 
of Mrs. P. M. and the more normal cycle (in length) of Mrs. A. P. The 
administration of estrogen should liaA-m been carried on at a much 
higher leA^el along Avith the progesterone Avhich, again, should have been 
gh^en daily. As it Avas, bleeding occurred before the experiment Avas 
completed. It seems obAdous, hoAvever, that coincident Avith the admin- 
istration of progesterone there AAms a great change in the type of contrac- 
tions AAdiich noAV became fairly characteristic of the corpus luteum phase 
of the cycle. The effect of pituitrin at this time Avas not entirely con- 
clnsiAm, but appeared to resemble that seen in the presence of a corpus 
luteum. This experiment, though not very satisfactory, indicates 
definitely the existence of great uterine activity and the presence of 
. sensitivity to pituitrin after the administration of progesterone and sug- 
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Discussion 

The records 11411011 we have presented include four cases in which one 
or more cycles were fully studied by means of biopsies, pregnanediol 
assays, and uterine tracings. In each there were found two patterns of 
uterine contractions : one ivhich corresponded to the follicular phase of 
the cycle, and a second to the luteal phase. The first or follicular pattern 
was characterized by rather small, rapid, and fairly regular spontaneous 
contractions. On this pattern pituitrin, which in all our experiments was 
given in 10 unit doses deep in the gluteal muscles, produced a moderate 
rise in tone and amplitude, which was never striking and sometimes was 
very small. The second or luteal pattern w^s distinguished by the ap- 
pearance of larger, slower, and less regular contractions than those 
previously seen, and frequently these waves had smaller waves not un- 
like those of the follicle phase superimposed upon them. As the luteal 
phase advanced, the pattern of the contractions was maintained, but 
there was a progressive increase in their amplitude. The effect of 
pituitrin, given as above, on this pattern of activity was to produce an al- 
most tetanic contraction within three or four minutes followed by in- 
creasing relaxation between the individual contractions and a great 
rise in their tone, amplitude and frequency while at the same time the 
superimposed waves disappeared. This effect of pituitrin was obtained 
at all stages of the luteal phase but became progressively stronger as the 
end of the cycle was approached and reached a maximum during its last 
day or two and the first day of menstruation. At this time the contrac- 
tions in tliree patients resembled in every ivay those recorded by the 
same method during the first stage of normal labor (see Figs. 4, 10, and 
13). In one patient, on the twenty-fifth day, spontaneous contractions 
were painful and pituitrin made the pain “much worse than that of a 
period." There was considerable individual variation in the intensity of 
the uterine contractions during the luteal phase of the cycle and in re- 
sponse to pituitrin, but the pattern of activity was in each case char- 
acteristic, and after the first forty-eight hours following ovulation, 
unmistakable. 

The following data have been accepted by us as evidence of the exist- 
ence and function of a corpus luteum: (1) the nuclei of the gland 
cells of the endometrium line up in a single row at the bases of the 
cells and between them and the basement membrane vacuoles of secretion 
begin to appear; these are probably the earliest changes in the progesta- 
tional transformation of the endometrium (Rock and BartletF®) ; (2) 
the appearance of decidual changes in the stroma and the characteristic 
tortuosity and “feathering" of the glands with the presence of secretion 
in their lumina distinguish the late progestational phase of the cycle; 
(3) the excretion of pregnanediol in the urine indicates the existence 
of a source of progesterone, which in tlie nonpregnant state is the , 
corpus luteum (Yenning^®). In our cases the appearance of the early 
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have been made concerning its value in the treatment of dysmenorrhea, 
afterpains, and particularly of threatened and habitual abortion. It may 
be said at once that experience and experimental evidence have both 
shown that it is of no value in dysmenorrhea or afterpains. It would 
be beside the point to discuss the merits of its use in the therapy of 
threatened and habitual abortion in this communication, but it should 
be pointed out that if it is of therapeutic value in these conditions it is 
not because of any inliibitory action upon the myometrium, but must 
rather depend upon its Imown function of preparing and maintaining 
the decidua by which it makes possible the establishment and mainte- 
nance of the necessary vital contact between the maternal and fetal 
organisms. 

Summary 

In each of four women with fairly normal ovarian and uterine func- 
tion as shown by their ability to conceive, one or more cycles were fully 
studied ; including pregnanediol assays, endometrial biopsies, and uterine 
tracings; a fifth was completely studied except that urinary assays were 
not done on every day ; a sixth whose cycles were abnormal to the extent 
that she was unable to conceive was also studied and a seventh had 
tracings and biopsies done in one cycle but no pregnanediol assays were 
made. In each the uterus contracted more strongly and Avas much more 
greatly affected by pituitrin in the presence of the corpus luteum than 
during the follicle phase. An artificially produced cycle shoAved a similar 
increase in spontaneous activity and response- to pituitrin after injec- 
tion of 20 mg. of progesterone. Tavo cases of anovulatorjy cycles shoAved 
spontaneous activity and response to pituitrin characteristic .of the 
follicle phase. 

Conclusions 

The uterus of the sexually mature Avoman is spontaneously active and 
responds to pituitrin throughout the entire cycle. Its spontaneous 
activity and sensitivity to pituitrin are greatest in the luteal phase; 
both reach their maximum just before the onset of menstruation or 
during its first day. 

The weight of experimental evidence and of experience is against the 
claims made for the use of progesterone in treating dysmenorrhea and 
afterpains, and if it is of A'^alue in the therapy of abortion it must be 
because of its action in maintaining the decidua and so making possible 
the Autal maternal-fetal connections. 
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gcsts that the Diyomctrium is affected by progesterone quite as early 
as is the endometrium. 

Finally there Avere two cases of anovulatory cycles. In each of these 
the pattern of uterine motility Avas obviously that of the follicular phase 
and the response to pituitrin Avas also typical of this phase. 

There are individual variations in the activity of human uteri, but 
these studies indicate that they all possess tAvo types or patterns of 
motility, one chai’acteristic of the follicular phase of the cycle and the 
other of its luteal phase. It might be argued from the one case AA'hose 
ovaries had been removed that there may aetually be an inherent con- 
tractile function of the uterine muscle Avhieh is acted upon first by 
estrogens to produce AA'hat Ave have called the follicular pattern and then 
by estrogens and progesterone in combination to produce the luteal 
pattern. Further studies of human castrates, hoAvever, Avould be neces- 
sarj’' before this could be demonstrated. It is to be doubted if the study 
of .tracings of the contractions of the uteri of amenoiTheic indiAU duals 
Avould throAV much light on this point, since so many amenorrheic 
patients can be demonstrated to be excreting estrogens in their urine. 

It is hard to say Avhy Mrs. F. C. Avdio excreted much more pregnanediol 
than did anj'- of the other eases should possess a less active uterus than 
the others. This may be only an individual variation j on the other hand, 
the amount of pregnanediol excreted does not necessarily in all cases 
mirror the amount of progesterone secreted. Indeed the great excretion 
might indicate a failure of utilization of progesterone. At any rate Mrs. 
F. C. miscarried for the fourth time in fifteen months after these experi- 
ments; AAdiile Mrs. IT. C. and Mrs. A. P. have had living children at 
term, the former not Avithout repeated threats of miscarriage. 

It may be argued that none of the six patients aaTio Avere fairly com- 
pletely studied presented nonnal endometriums in their late progesta- 
tional phases. This is true, and it is believed that this represents either 
a defect in the corpus luteum and a deficiency of the hormone produced 
by it, or a failure of the endometrium to respond adequately and nor- 
mally to progesterone. But the pattern of myometrial activity and the 
response to pituitrin correspond to those seen in the luteal phase by 
Schultze, Robertson, Moir, and Kurzrok and others and that is the ques- 
tion under discussion. The relation of these deficiencies to diminished 
fertility is quite a different matter. 

With such great uteiTne activity as is seen in some of these cases, it 
may Avell be that a partial ischemia is produced in the uterine Aimll by 
the poAverful contractions AAdiich are equal in force in some instances 
to those recorded by exactly the same apparatus in the fii-st stage of 
labor (unpublished observations of one of the authors) and may lead 
to dysmenorrhea as Moir^"’ has suggested. 

Based upon the belief that progesterone inhibits uterine contractions 
in the luteal phase of the cycle and in pregnancy, very important claims 



WEIGHT GAIN IN PREGNANCY AND ITS RELATION TO 
WEIGHT OF INFANTS AND TO LENGTH 
OF LABOR 

Andrew Kerr," Jr., M.D., Roct-iester, N. Y. 

T he weighing of patients has become an accepted part of routine 
prenatal care, and extended data are available regarding these 
weights. Undoubtedly the greatest Amlue of this simple procedure is 
that excess weight gains, particularly rapid gains, serve as a warning 
signal for possible impending eclamptic disease. Upon this topic abun- 
dant observations have been made and nearly all authorities agree about 
the significance of the findings. In regard to the problem of the relation 
of weight gain to the size of the infant and the relation of weight gain 
to the length of labor, the literature is less adequate and the results are 
not in complete agreement. The purpose of this paper is two-fold : first, 
to summarize briefly the available literature and point out pertinent 
factors relating to these problems; and second, to introduce a new 
method of approach to their study and record the results of data col- 
lected. 

Review of Literature 

Most of the early studies regarding weight changes in pregnancy ap- 
pear in the German literatiire. In the past two decades reports from 
American contributors have comprised most of tlie field. Gassner,^ in 
1862, seems to have been the first to record Aveight changes in pregnancy. 
In 1901 ProchoAAUiick- Avas the first to report the effect of diet upon size 
of infant and ease of deliA^ery. Davis,® in 1923, demonstrated a rela- 
tion betAveen Aveigiit gain in pregnancy and size of infant. The first to 
compare actual time of labor in patients Avho had dieted and those Avho 
had not Avas Friedman^ of Boston in 1926. A relation hetAveen Aveight 
gain in pregnancy and length of labor Avas demonstrated by Bingham® in 
1932. Baton,® in 1903, appears to be the only AAmrker to approach the 
problem from the standpoint of the experimental laboratory. Recently 
Stander and Pastore" made a significant contribution to the problem 
by introducing to the American literature the concept of percentage 
weight gains. 

ProchoAAmiek® believed he could effectwely reduce infant size by diet. 
In 48 eases he achieA^ed a reduction of birth Aveight in male infants to 
11 per cent heloAv AAdiat he considered a standard Aveight (3,333 Gm.), 
similarly 14 per cent in females. Baton® fed 7 pregnant guinea pigs 
a normal diet and fed 4 pregnant pigs a poor diet. Those better fed 
produced more grams of offspring per gi’am of mother. He naively 
concludes maternal nourishment takes precedence OA^er fetal require- 
ments, Avhich later experience seems to refute. Prom a study of 6,000 
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over 10 pounds; of these 13 gained more than 24 pounds, the average 
weight <gain for his series. Nine mothers gave birth to infants weigh- 
ing less than 5 pounds and of these onlj'- 2 gained more than 24 pounds. 
An analytical study by Mcllroj’’ and Rodwaj’-,^'^ in 1937, of 1,000 ivomen 
reports similar findings. • In 704 primiparas the average baby weight 
increased slightly for each group of -women, arranged according to 
4-pound Aveight increases.* Thej’- Avere able to plot a graph of these fig- 
ures shoAving a straight line relation.- For multiparas no such relation- 
ship could be demonstrated.. When botli groups Avere combined, the re- 
lationship held true only for those gaming the larger amounts. Hence 
the literature contains over 3,000 eases in AAdiieh either the Aveight gain 
in pregnancy or the baby Aveights have been aA’^eraged and a relation- 
ship has been demonstrated lietAveen the tAvo. The only observer unable 
to confirm these findings is Toombs.^® He analj^zed 250 cases by di- 
viding the mothers into tAvo groups, those Avho gained less than 20 pounds 
and those Avho gained more than 20 pounds. He set these figures .against 
those AAdio had babies Aveighing under and over 7 pounds, respectively. 
He could find no relation betAveen his Amrious groups. It is to be noted 
that his selection of 7 pounds as tiie average baby AA'eight may have 
Autiated his results. 

The folloAving have reported concerning the effects of diet on length 
of labor. ProehoAAmick,^ in his ambitious venture, placed 62 patients 
Avho had previously difficult labors upon a detailed Ioav calorie diet. He 
states that they had easier labors, less operative interference, and more 
live infants. Fcav obstetricians today Avould agree that his diet should 
be considered a part of the treatment for contracted pelves. Hannah® 
fails to support his statement: “The duration of labor is shortened 
several hours in patients AAdiere the Aveight gain is not greater than 15 
pounds above the standard AA^eight.” Friedman’s^ dieted primiparas 
had labors averaging six hours for the first stage, while the undieted 
group had first stage labors of a ten-hour average. The results for 
multiparas Avere much less striking, shoAving average first stages of 
five and one-half hours for the dieted group and six and three-quarters 
hours for the control group. The second stage of labor Avas not altered 
in either group. It is to be noted that all confinements in his group 
Avere relatively short regardless of diet. Slemons and FagaW- stated in 
1927 : “It is a matter of common experience that patients aaRo take on 
Aveight excessively during pregnancy are prone to difficult labors.” At 
the time of their statement common experience had not so recorded itself 
in the obstetric literature. Rucker’s^® dieted primiparas had labors 
averaging tAvelve and one-half hours and his dieted multiparas, nine and 
one-half hours. Thirteen and one-half hours Avas the average length 
of labor for 296 other cases. He does not state parity or race of his 
control cases. In Bingham’s® large series he Avas able to demonstrate a 
relationship betAveen amount of Aveight gained and length of labor. His 
patients gaining 1 to 10 pounds had labors averaging 10.4 hours for 
primiparas and six hours for multiparas. Those gaining over 31 pounds 
aA'eraged 16.4 hours and 7.6 hours of labor for primiparas and multip- 
aras, respectively. Those gaining 11 to 30 pounds had average labors 
betAveen these extremes. Of Cumming’s^* 1,000 cases, 23 per cent 
Avere operative deliveries. With patients gainiug over 30 pounds, there 
were 45.8 per cent operative deliveries. By inference it is assumed the 
operative deliveries Avere the more difficult ones Avith prolonged labors. 
Evans^" diAuded his patients into those whose gain in weight averaged 
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infants and mothers in 1916, Smith® states, “Bad nutrition slightly 
decreases the average weight of the full time haliy at birth.” Ibis well 
to note that Smith, tivice badly misquoted in the American literatux’e, 
makes no other statements. Hannah® reported a series of 100 cases in 
1923 and another hundred tivo years later. He concludes: “The weight 
of the baby is apparently not so great in patients whose gain in weight 
is limited.” In neither paper does he record figures to support his 
contention. A small but clearly presented and suggestive series is re- 
ported by Friedman.^ He placed 24 primiparas and 30 multiparas, 
wlio were either overweight at the start of pregnancy or who gained 
more than 2 pounds per month, upon a low carbohydrate diet. These 
he compared with an equal number of undieted patients. The average 
weight of infants born to dieted primiparas was 6 pounds 15 ounces and 
that of the undieted primiparas, 7 pounds 5 ounces. For multiparas 
the average weights were 7 pounds 2 ounces and 7 pounds 15 ounces, 
respectively. Comparing 203 patients placed upon the Prochownick 
diet vuth 296 undieted mothers, RuekeF® found . the average infant 
weight from dieted mothers to be 6 pounds 10 ounces and that of un- 
dieted mothers 6 pounds 15 ounces. Stating tliat the fetus gains most 
in weight during the last eight weeks of pregnancy, Perry^^ placed 20 
patients on a diet during that period in an attempt to regulate fetal 
size. The babies of the dieted group averaged 6 pounds 14 ounces com- 
pared ivith 20 infants of non-dieted mothers which averaged 7 pounds 
10 ounces. Following 10 patients through tivo pregnancies, using a 
diet during the second, the average baby weight of the first was 9 pounds 
7 ounces and that of the second 7 pounds 5 ounces.* Thus results of 
diet influencing infant size have been reported by 5 observers and about 
200 cases have been studied (excluding Smith’s observation on 6,000 
cases which was not a quantitative study) . All conclude that diet limits 
the size of the offspring. • 

A relation between weight gain of mother and weight of the infant 
has been demonstrated by several observers. The 150 patients reviewed 
by Davis® had an average weight gain of 21 pounds and average baby 
weight of 7 pounds 14 ounces. Of these, 71 patients averaged a gain of 
15.5 pounds and the average weight of babies born to them was 6 pounds 
15 ounces. Twenty-one patients showed an average gain of 22.3 pounds, 
and the average iveight of their offspring was 7 pounds 14 ounces. The 
remaining patients gained more than 25 pounds and had babies aver- 
aging 8 pounds. Siemens and Fagan^- analyzed 500 cases in 1927, and 
noted that the weight of the infant was related to the weight gain of the 
mother. From an 11-pound average gain for those who had infants of 
5 to 6 pounds in weight, the figures range to 26-pound average gain for 
those having babies of 10 pounds or over. Onlj’- one of their six groups 
shows no relation between infant weight and maternal weight gain. 
In an impressive series of 1,330 cases, Bingham® averaged the weight 
of babies born to mothers who gained 1 to 10 pounds, 11 to 20 pounds, 
21 to 30 pounds, and those gaining more than 31 pounds. ‘’•'With primip- 
aras a 3-ounce increase, at least, was noted in baby weights for each 
group as the mother’s weight increased. IMultiparas showed a less 
marked but still constant relation.* Hanley,^® in 1934^ with 482 cases 
was able to demonstrate a similar increase in bal)y weights which were 
averaged to groups of mothers gaining in five-pound increments. • For 
some not apparent reason when the weight gains were compared to male 
and female infants separately, the relation did not hold so well.* Of 
1,000 cases studied by Cummings,^^ 17 mothers had babies weighing 
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parity, stature, climate, social status, and healtlu It would seem also 
that the size of the mother in addition to exerting an heredity effect on 
the size of the infant, would determine to some extent the amount of 
weight gained; for example, the larger women would gain the most 
weight, r This is believed to he so by Gassner,^ Zangemeister,-® Lorenz- 
ens,^^ Kemper, and Mahnert.^® Mcllroy and Rodivay^^ conclude from 
their study that the opposite is true, i However, they base their state- 
ment on the fact that 4 out of the 5 patients in their series who failed 
to gain weight during pregnancy were large women weighing over 11 
stone ! Therefore, in charting amount of weight gained against the 
Aveight of the infant many observers may merely be dealing Avith tAvo 
factors AAdiich vary according to tbe size of the patient. Hannah® and 
Luikart^® believe consideration should be giA'en to standard Aveights. 
Luikart believes tall, thin Avomen may gain mucli Avithout influencing the 
size of the fetus, but a similar gain in obese patients might result in a 
large infant. 

Today the fetus, as concerns its metabolic needs, is generally re- 
garded by obstetricians as a parasite. This being true it is not to be 
expected that drastic changes in fetal size should result from maternal 
diets.. Average-sized infants are born to many mothers Avho failed to 
gain any weight during pregnancy. No reduction in the average size 
of infants Avas demonstrated in Germany during the last Avar AAdien food 
AAms scarce, according to Williams,®^ Teel and Burlce.^® They believe only 
drastic starvation could effect a smaller size of infant. Adair,^® Slemons 
and Pagan,^® Friedman,^ and Harding and Van Wyck®® agreed _ It 
should be noted that Friedman, although demonstrating a loose relation- 
ship betAveen diet and size of infant, neither desired a general reduction 
of infant Aveight nor deemed it possible. LikeAvise, Slemons and Fagan 
Avisely concluded from their figures that an accurate determination of 
habj^ Aveight cannot he made, and the best to be hoped for is a preven- 
tion of excess fetal Aveight by proper diet. Because of the paramount 
part played by these variable factors. Holmes®' emphatically states that 
no Avarranted scientific conclusions can be made regarding diet and the 
size of the infant. Harding and Van Wyck®° emphasize a most impor- 
tant consideration in the relation of infant size to the conduct of labor: 
namely the size of the infant’s skull. They point out that diet could not 
be expected to influence the size of the fetal skull. This obAuous factor 
escapes mention by others. It is also equally apparent that in most de- 
liveries it is the birth of the head AA'hich causes the most concern. Tliey 
also note that excessiAm Avater retention in the mother would be exiieeted 
to result in a heavier infant. 

In determining the length of labor one obvious difficulty is determin- 
ing AA'lien lalior began. Frequently, especially in primiparas, labor Avill 
start Avith a fcAv irregular pains to lie folloAved by a lull of several hours. 
The accurate recording of the length of such labors may be difficult. 
Another factor, Avell knoAvn to obstetricians, is that some patients Avill 
have a Avell-dilated and taken-up cei-Aox at the time of the first labor 
pain. Physiologically, these patients are certainh' further along in 
labor than those aaTiosc pains begin Avith a firm, slightly dilated cervix; 
yet in recording the length of labor this factor is not accounted for. 
Aside from the increase in the size of the fetus, just AA'hy excess weight 
should predispose to longer labor is hard to ascertain. The earlier ob- 
servers (Hannah,® Slemons and Fagan,^® Hanlej'^^®) believed any ex- 
cess Aveight gain meant fat in the maternal tissues, and Bingham® states 
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less than 5 pounds per month and those who gained more. In a series 
of 211 cases, 86 primiparas gained less than this amoxnit and had labors 
averaging seventeen hours ; 14 primiparas gaining more, had labors aver- 
aging 18.2 hours. Of the mnltiparas, 97 gained less than 5 pounds per 
month and 14 gained more. The times of their labors were 11.4 and 
11 hours, respectively. Two factors diminish the value of his observa- 
tions: the liberal amount of 5 pounds per month as a dividing point 
for weight gains, and the fact that 52 of his patients had some evidence 
of pre-eclampsia. The literature then contains about 2,500 eases in 
which diet or weight gain is said to influence the length of labor. 

In summary, there are considerable data which indicate that weight 
gain of the mother is related roughly to weig ht of, the offspring and that 
diet may possibly play a modifjung role in the regulation of the weight 
of the infant. Likewise, there is a moderate amount of evidence to in- 
dicate that a relation exists between length of labor and weight gain, 
and diet may exert some modifjnng effect upon the length of labor. 
It is now necessary to consider certain factors in these problems and to 
point out limits in the various methods of approach. The first is actually 
weighing the patient. Although different clothes may be worn at dif- 
ferent weighings the same scale is usually employed throughout preg- 
nancy, and it would appear that such data are sufficiently accurate to 
warrant conclusions. In spealring of weight gain it must be made clear 
that the scales may reflect two different and probably unrelated forms 
of weight. One is that due to the storage of excess fat in the tissues, 
the other to the retention of fluid. Accumulations of the former sort 
are usually gradual and do not disappear soon after delivery; while the 
latter may be stored very rapidly and are usually lost within ten days 
after delivery. Stander and Pastore^ estimate retained fluid to account 
for 16 per cent of weight increase in normal pregnancy. In the above 
diets when the restriction of salt was included with the diet it would be 
expected that fluid balance would be altered as well as the storage of 
fat. 

In dealing with weight gain and the size of the infant, we encounter 
many variants. First, and most important, is the role of heredity. J\Iany 
observers have expressed themselves upon this topic and their remarks 
appeal strongly to common sense. Because of the difficulty of an ob- 
jective determination of the part played by heredity these proponents 
can offer no data, but proceed from inference. In a most delightful 
article Toombs^® champions this common sense attitude and emphasizes 
the influence of heredity. It is my contention that more wisdom is con- 
tained in his homely statements than that gleaned from partiallj’’ un- 
derstood masses of figures. He alludes to the fact of mule Ijrecders 
matching the jackass with the mare; pointing out that these people have 
long loiown the jennet, regardless of diet, cannot foal the stallion’s colt. 
Not onty does the general size of the father’s family play a part but that 
of the mother’s as well. For although the mother be small, her family 
may be made up mostly of larger people and by the laws of heredity a 
return toward the norm for size would be expected in her children. 
Toombs^® concludes: "The size of the child at the time of delivery is 
determined by factors, in mo.st instances, entirely beyond our control.” 
Cummings,^^ Adair, and LuikarP” agree with Toombs, but Cunnnings 
believes excess nourishment may increase the size of the infant. In 
addition to heredity, Hanley^* lists the following factors influencing 
weight gain as variables over which we have little control: race, age. 
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the differences are statistically not significant. Zangemeister’s^® stud- 
ies revealed that season had no influence in altering weight gain. 

* Hence we have been able to disregard age, body build, and season 
in the present study. ^ Baby weight seems to vary slightly with 
different observers. Figures taken from the German literature and used 
by many as standard are 3,333 Gm. (7 pounds 6 ounces) for males and 
3,250 Gm. (7 pounds 3 ounces) for females. In Mcllroy and Eodway’s 
study the figures were : infants of primiparous mothers, males 7 pounds 
4 ounces, females 6 pounds 15 ounces ; of multiparous mothers, males 7 
pounds 6 ounces, females 7 pounds 5 ounces. Hanley’s infants from 
primiparous mothers averaged 7 pounds 4 ounces, and from multiparous 
mothers 7 pounds 8 ounces. Cummings’ eases averaged 7 pounds 7 
ounces.* We have not classified our infants according to sex, feeling that 
in 500 cases about an equal number would be of each sex, and that it 
Avould not materially affect the result. We may not be justified in mak- 
ing this assumption. Since we have selected only primiparas, the slightly 
heavier infants born to multiparas need not concern us here. 

Procedure 

For this study we have taken data obtained from the case records of 
500 primiparas delivered at the Boston Lying-in Hospital within the 
past three years. Only normal patients, having normal deliveries and 
normal living infants, have been selected. None of the mothers had any 
pre-existing disease which was detected by routine medical history 
and physical examination, nor was any disease noted during the en- 
suing course of pregnancy. Thus we have excluded all such diseases as 
diabetes, tuberculosis, heart disease, renal disease, hyperthyroidism, and 
any other disease Avhich might be expected to influence the weight gain 
in pregnancy. None of the patients was considered to have pre-eclampsia 
or eclampsia. We have used data from patients avIio shoAved a moderate 
amount of pitting edema, but have excluded those in Avhich the edema 
Avas recorded as being very marked. None of the patients Avho had mani- 
fest edema had any albuminuria, hypertension, or symptoms of pre- 
eclampsia. When excess Aveight gain Avas not accompanied by any other 
abnormality, such cases Avere included. Those AAdio lost Aveight during 
pregnancy, and those Avho continued to haAm vomiting beyond the third 
month Avere not included. All cases Avith abnormally shaped or border- 
line pelves Avere excluded. When rupture of the membranes Avas pre- 
mature or not folloAved shortly by labor pains, these eases Avere not used. 
The onset of labor Avas spontaneous, the presentations Avere all vertices, 
and aside from the use of Ioav forceps no operative obstetric procedures 
Avere used. Occipitoposterior positions Avere included unless rotation 
was delayed enough to demand manipulative procedures. Pituitrin was 
given to only a feAV cases late in labor Avhich Avere not progressing. All 
cases included in the study deliAmred AAuthin tAventy days of the ex- 
pected date of confinement. All patients used in the study AAmre seen 
six montlis prior to delwery at one of the Boston Lying-in prenatal 
clinics and were folloAved regularly during pregnancy. 
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that diet reduces the amount of fat in the pelvis. ]\Iany haye_ expressed 
the opinion that the muscles of the perineum liave less elasticity if they 
contain much fat, and it has been suggested that the uterine musculature 
may behave similarly. Rucker^® believes that diet exerts a beneficial 
effect upon the uterus and allows the cervix to dilate more rapidly. By 
the prevention of overdistention of the uterus by regulating infant 
size, Friedman"* believes the uterus contracts more effectively. Fluid 
retention is thought by some to result in edematous muscle tissue which 
contracts poorly. It is clearly seen that these statements are mostly con- 
jecture and difficult of objective proof. In reporting the beneficial ef- 
fects of diet on patients who have had previously difficult labors men- 
tion of the parity of patients compared has been neglected by some pre- 
vious observers (Prochowniek,- Ruekei',*® Davis,® Friedman,"* Perry**). 
It would be manifestly unfair to compare the type of labor of primip- 
aras with that of multiparas. The duration of pregnancy is another 
factor which is not frecpiently recorded and accounted for in the con- 
clusions drawn. 

Personal Observations 

Prom a consideration of the above factors infiuencing weight gain, 
size of the infant, and length of labor, it was felt a more fruitful ap- 
proach to these problems could be used. It Avas decided to relate weight 
gain to the original Aveight of the patient and to do likeAvise Avitli the 
problem of infant Aveight. It is hoped by this method to give a truer 
conception of the role played liy Aveight gain in affecting the size of the 
infant and the length of labor; and in so doing to avoid some of the er- 
rors of previous AA^orkers. 

Before such a studj^ can be undertaken, certain basic data regard- 
ing Aveight gain in pregnancy must be used. In respect to this factor 
due credit should be given to the folloAving Avorkers Avho have estab- 
lished certain facts. 

Siddall and Mack-® have recorded the average Aveight gain for the last 
sixteen Aveeks of pregnancy to be 15.7 pounds. They have also recorded 
average Aveight gain for each of the four Aveeks betAvecn tAvent.y-four and 
forty Aveeks. These they found to be 4.4, 3.9, 2.0, 2.1, 2.0, and i.3 pounds, 
respectively. Cummings*"* did the same for 1,000 cases folloAved from 
early in pregnancy. His cases shoAved an aAmrage total gain of 24 pounds 
(10.9 kilo). The gains by months Avere 0, 1, 1, 4, 4, 5, 5, 3, and 3 pounds, 
respectively. Stander and Pastore* presented graphs shoAAung the aver- 
age gain per Aveek in terms of percentage Aveights. Their 3,000 eases 
averaged Aveight gains of 24.1 per cent or 30.6 pounds (13.9 kilo). He 
points out that there is little or no gain during the first six AA'eeks. It 
is because of Cummings’ and Stander and Pastore’s* compilations 
that Ave are able to use a Aveight six months prior to delivery as about 
equal to the prepregnant Aveight. By using methods of statistical anal- 
ysis Bray®® has shoAA-n that parity, age, and body build do not sig- 
nificantly alter the amount of Aveight gained during pregnancy. The 
older patients, as best shoAvn by Mcllroy and PodAvay,’® do show a very 
slight tendency to gain less Aveight, and this holds true to some extent 
for multiparas also.* Hanley '.s*® primiparas averaged 22 pounds 6 
ounces A\night gain and the multiparas 21 ])ounds 3 ounces.*^ But 
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perhaps best shown when the weight gain is expressed as a percentage 
weight. The correlation coefficients for these two graphs are calculated 
as 0.11 for weight gain and 0.19 for percentage weight. The graphs 
relating weight gain by the various two-month periods show no evidence 
of relation between them and the length of labor. Accordingly only one 
correlation coefficient was calculated for this group, and it was 0.06 for 
the percentage gain in the two months before delivery. 

In attempting to ascertain if there is any linear relation between the 
size of the infant and the length of labor we have plotted two graphs. 
One expresses infant weight in pounds, the other in terms of percentage 
weight. There appears to be no relation whatever, and the calculated 
correlation coefficient of -0.003 for percentage weight of infant bears 
this out. 

• It was next attempted to determine whether the larger women gained 
the most weight and had the larger infants,' and if the weight of the 
women bore any relation to the length of labor. ^ The graphs indicate 
some tendency for the heavier women to gain more weight. For this 
graph the correlation coefficient is calculated to be 0.40. There is a very 
slight tendency for the larger women to have largei- infants. This is not 
plainly seen in the graph, but the correlation coefficient we have calcu- 
lated for the graph is plus 0.23.^ The gi*aph plotted for weight of mothers 
against the length of labor gives no indication of any relationship. 

'‘As a control we have plotted the weight of the infants against the 
number of days from the expected date of confinement when delivery 
actually occurred. It was felt necessary to do this to eliminate any pos- 
sibility that the term of pregnancy was altering the amount of weight 
gained or the weight of the infant. As seen in a graph* there is no evi- 
dence that this factor is altering our results. Since we have shown 
weight gain to be related to infant weight, it Avas not thought necessary 
to cheek the weight gain by such a graph.'* 

As a matter of interest to compare Avitii other workers we have calcu- 
lated averages for our series. The average Aveight gain Avas 22.9 pounds, 
or 18.2 per cent of the mother’s Aveight at three months of the pregnancy. 
These figures are slightly loAver than those of Stander and Pastore AAdiieh 
include the AAdiole duration of pregnane 3 L The average infant Aveight 
Avas 7 pounds 4 ounces. Expressed as a percentage Aveight related to the 
mother’s Aveight this is 5.8 per cent. The aA’^erage length of labor Avas 
fifteen hours. The 500 Avomen averaged 125 pounds six months before 
delivery and 148 pounds at deliverjL 

Comment 

the use of this method it is indicated that a relationship betAveen 
Aveight gain and infant Aveight for our series of 500 cases is present. 
When this relationship is expressed as a linear correlation coefficient, it 
is seen that it is onh’- moderately significant. A correlation of 0.5 indi- 
cates that a linear relationship is present, but it indicates only a trend 
when applied to large numbers of cases.^° Thus Ave may state that there 
is a trend for infant Aveight to increase Avith an increase of Aveight gain 
in pregnancj^ ; but it Avould not be Avise to attempt to apiilj^ this tendencj’" 


•Foi- lack of space the graph is not included here. 
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Prom the case records we obtained the following data; Weight of 
patient six, four, and two months before delivery, and at delivery; 
weight of infant ; hours of labor, and the number of days the actual de- 
liver}" varied from the calculated date of confinement. The same scales 
were used for the six, four, and two months before delivery weights. 
In most instances the weight at term is from a weighing upon admission 
to the hospital for delivery. In some instances wliere this is not re- 
corded we have used a weight from the clinic record which was within 
a Aveek of the hospital delivery. We have used calendar and not lunar 
months ; and the weight taken from the clinic record for various months 
is within a Aveek of that exact period. Duration of labor is calculated 
from the onset of regular recurring pains to tlie birth of the infant. 

Prom this data Ave have calculated the folloAving: total Aveight gain 
for the six months’ period, Aveight gain for each of the tAvo months’ 
intervals preceding delivery, percentage Aveight gains for the six months’ 
period and for each of the two months’ periods, and percentage Aveight 
of the infant. The percentage Aveights are calculated by dividing the 
Aveight gained by the Aveight of the patient six months prior to delivery. 
Similarly infant Aveight expressed as a percentage is obtained by di- 
viding the weight of the infant by the weight of the mother six months 
prior to delivery. As stated aliove Ave are assuming that this Aveight six 
months before term is practically equiAmlent to the prepregnant Aveight 
of the patient. 

We have attempted to relate these various factors by plotting them 
upon scatter graphs. The graphs are in tAvo major groups. One deals 
Avith the problem of Aveight gain and infant Aveight and the other Avith 
the prolilem of Aveight gain and length of labor. We have then calcu- 
lated linear correlation coefficients for eight of the more significant 
graphs. Por this calculation Ave have used the formula sIioaaui in Table I. 

Table I 


POUNDS GMNED 

AVERAGE LENGTH OP LABOR 
: HOURS 

BABY WEIGHT 

5- 9 

8.5 

7.7 

lO-M 

14.6 

6.9 

15-19 ' 

15.3 

7.1 

20-24 

15.1 

7.4 

25-29 

17.0 

7.7 

30-34 

16.4 

7.6 

35-39 

16.5 

7.9 

40-44 

17.7 

8.2 

45-49 

23.0 

7.7 

50-54 

23.0 

8.7 

55-59 

13.0 

7.2 


Results 

♦ The only graph, Avhich by its arrangement plainly shoAVs an evident 
linear relation betAveen the tAvo factors plotted, is that of percentage 
Aveight gain related to percentage infant weight. The calculated linear 
correlation coefficient for these data is 0.53. The graph relating actual 
Aveight gain to infant Aveight sIigaa'S a less clear relationship and the 
corresponding linear correlation coefficient is 0.28. * 

The graphs attempting to relate Aveight gain Avith length of . labor 
indicate no evident linear relation. What little relation is present, is 
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Conclusions 

1. A tendency is shown for increasing weight gains in pregnancy 
to be associated with infants of heavier weights. 

2. There appears to he only a very slight tendency for women who gain 
increasing amounts of weight to have longer laiiors. 

3. The increase in infant weight associated with increased weight gain 
appears to have no influence upon the duration of labor. 

4. There appears to be some tendency for the larger women to gain 
more weight during pregnancy and slight tendency for them to give birth 
to larger infants. 

5. The use of percentage iveight in expressing weight gain in preg- 
nancy and infant weight is a useful method in dealing with the problems 
of weight gain and weight of the infant. 
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to individual eases, and prediction of infant weight from a particular 
weight gain would not be possible. 

From our cases there appears to be no linear relation between weight 
gain and length of labor. In the face of correlation coefficients of 0.1 
and 0.2 for these factors, it would not be wise to state that a trend 
exists. Likewise, there appears to be no linear relation between time 
of labor and the weight gained in the various two-month periods of 
pregnancy. From the results of this study there seems to be no indi- 
cation to propose another theory as to how weight gain influences labor. 

If the tendency for larger infants to be born to those mothers gaining 
more weight is to have any practical significance for obstetrics, it ivould 
be that the larger infants are associated with longer labors. Our graphs 
and correlation coefficients indicate that such is not the ease at all. 
Hence, from our study it cannot be stated that reducing the weight of 
the infants should result in easier or shorter labors. 

Our graphs and correlation coefficients indicate that larger women 
tend to gain more weight and liave a slight tendency for larger infants. 
Hence when previous authors have drawn up tables relating weight gain 
and size of infant they are probably dealing vdth two factors which de- 
pend to some extent upon a third, namely the size of tiie mother. Tliat 
the size of the mother is not more closely related to infant size suggests 
that possibly the size of the father may play a significant role in de- 
termining the size of the infant. A studj'’ to determine this relation- 
ship is contemplated. 

So that our results might be comparable to those of others, we have 
constructed tables in the manner of Bingham, Slemons and Fagan, 
Hanlej’-, Mcllroy and RodAvay. Although not as striking as some of 
their tables they indicate a trend. Perhaps they would be more striking 
if larger groups ivere used. It is our contention that these tables are 
deceptive in that they give the impression of a good relationship between 
the factors expressed. It is felt that scatter gi’aphs giA’'e a truer picture 
of what the relationship means when applied to individual cases and 
that the linear correlation coefficient gives one a better idea of the 
reliability of this relationship. From the studies it is felt that the use 
of percentage weights in expressing Aveight gain and infant Aveight is 
a valuable method to use in dealing AA'ith the above prolilcm. 

Summary 

A rcvicAV of the literature regarding the problems of the relation of 
Avcight gain in pregnancy to Aveight of offspring and length of labor is 
presented and the results of such literature are evaluated. 

A study of 500 normal primipai'as is presented in Avhieh data oli- 
tained are applied to the aboA'e problems. Percentage A\-eiglits have been 
emploj’^ed, graphs have been constructed and linear correlation co- 
efficients calculated. 
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patients were seen once a week, and instructed to bring in twenty-fonr- 
honr urines at every visit. The urine volumes were measured as a 
cheek on the fluid intake; the urinary excretion of chloride was de- 
termined (Volhard’s method®) as a ctieek on the salt intake; and the 
creatinine excretion was measured (Folin’s method®) as a cheek on the 
completeness of urine collection. The patients were usually seen on 
Mondays, because we felt that the less conscientious patients were 
more likely to break their diets for the i^meriean Sunday dinner. If 
the salt excretion were found to be low, it was presumed that the pa- 
tient had adhered to the diet throughout the week. 

These checks just described turned up an amazingly high incidence 
of dishonesty and falsehood, which was often remedied for the remain- 
ing Aveeks by showing the patient wherein she Avas caught. If one may 
generalize from our experience, it would seem that any study of dietary 
restrictions in out-patients must be buttressed by some objecthm check 
uiAon the patients’ solemn asscA'^erations that the diet has been folloAved. 

Results 

In analyzing our data, Ave have transferred a number of patients 
from Groups B and C into Group A, because their tAventy-four-hour 
urines consistently shoAA^ed salt contents of more than 5 Gm., and Aml- 
umes inconsistent Avith the fluid intake Avhich had been advised. If this 
is not fully justifled, the effect might be to diminish someAvhat the 
incidence of toxemia in the control (A) group. In 57 cases, Ave have 
no observations on the tAA^enty -four-hour urines; 34: of these patients 
Avere in the control Group A. In the 23 remaining cases, some patients 
AA'ere uncooperative and some delivered prematurely. All patients Avhose 
tAventy-four-hour excretion of salt Avas consistently less than 5 Gm- 
have been included as satisfactory B’s or C’s. 

Table I. The Incidence op Pre-Eclampsia Under Different Dietary Eegimes 


GROUP 

A. CONTROLS 

B. SALT AND FLUID 
RESTRICTION 

C. SALT RESTRIC- 
TION, FORCED 
FLUIDS 

Cases 

89 

85 

63 

Incidence of toxemia, 
per cent 

22.5 

23.5 

7.9 

Incidence of toxemia, 
including borderline 
cases, per cent* 

25.9 

29.4 

14.3 


•Borderline cases : Group A, 3 cases, 1 with an ante-partum rise in biood pressure 
which spontaneously subsided, and 2 cases with systolic or diastolic elevations alone. 
Group B, 9 cases, 1 with transitory ante-partum rise in blood pressure, 1 with an 
intra-partum rise, 2 with post-partum rises, and 5 with either systolic or diastolic 
rises alone. Group G, 5 patients, 2 with transitory ante-partum rise, 1 with post- 
partum rise, and 2 with systolic or diastolic rises alone. 

AA'hile these patients are not strictly normal, they will not be included as toxemias 
in the subsequent tables. 


The data shoAAm in Talile I indicate that jiatients under both salt and 
Avater restriction (Group B) had the same incidence of pre-eclampsia 
as did the controls, Arhile the Group C patients had an incidence of 
pre-eclampsia of only about one-third that found in the other groups. 
MTiile this is not in accord AAuth AA^hat Ave had anticipated, Ave belieA^e 
that the results can be rationalized. But first Ave shall analyze our 
data further, to see Avhether there has perhaps been a chance selection 
of faA'orable cases for Group C. This analysis is based upon our pre- 



A STUDY OF SALT RESTEICTION AND OF FLUID INTAKE 
IN PROPHYLAXIS AGAINST PRE-ECLAMPSIA IN 
PATIENTS WITH WATER RETENTION 

Leon C. Chesley, Ph.D., and John E. Annitto, M.D., M.Sc. (]\Ied.), 

Jersey City, N. J. 

(From the Margaret Hague Maternity Hospital) 

T he prophylaxis and treatment of pre-eclampsia are almost purely 
symptomatic, chiefly because the fundamental nature of the disease 
is unknown. The measures taken have been Avidely vai’ied, accordingly 
as one symptom or another has been emphasized, and as these symp- 
toms have been variously interpreted. Today the prevailing opinion 
seems to be that water retention is at least a significant factor in the 
develoiiment of pre-eclampsia. For this reason it has become routine 
in many clinics to combat edema. As a means to this end, dietary salt 
is restricted by most clinicians, but there is a wide divergence of opin- 
ion as to Avhether Avater intake should be restricted, increased, or 
ignored. Extremes of practice are seen in the sharp limitation of fluid 
intake recommended by Arnold and Fay (the “Temple treatment”),^ 
and in the forcing of fluids as practiced especially in the midAvest (de 
Alvarez^). Since this difference of opinion and practice is so AAude 
spread, and is to be found even among the three sei’vices in our oAvn 
hospital, we haAm attempted to make a roughly quantitatiAm study of 
the question. 

We^'® have previously described measurements of extracellular Aval,er 
in late pregnancy, and shoAvn that about 20 per cent of clinically nor- 
mal patients Avith abnormally large proportions of Avater Avill dcAmlop 
the pre-eclamptic syndrome. Thus the determination enables one to 
select potential pre-eclamptics, although many of the patients so se- 
lected do not later manifest hypertension and proteimu’ia. 

Material 

The present study deals Avith 237 patients having excessive Avater as 
found betAveen the thirty-second and thirty-sixth Aveeks of pregnancy; 
these patients were selected from 1,388 cases in AAdiom extracellular 
Avater Avas measured. These 237 patients Avere folloAved in a special 
clinic, and as they first came in they Avere assigned in rotation to one 
of three groups, auz: (A) Controls; no dietary restrictions Avere im- 
posed. (B) Patient Avas given a 1,200 calorie, 2 Gm. salt diet and fluids 
Avere restricted to 1,000 ml. per day. (C) Patient Avas given the same 
1,200 calorie, 2 Gm. salt diet, but told to force fluids. (At the outset of 
the study, patients Avere put into either Group A or Group B.) All 
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Table III. The Eelation Between the Highest Observed Systolic Blood 
Pressure and the Subsequent Development op Pre-Eclampsia 


Maximal systolic pressure 


GROUP 


1 121 TO 130 ; 

1 MORE THAN 131 

1 cases 

% TOXIC 

CASES 

% TOXIC 1 

CASES 

% TOXIC 

A 

31 

6.5 

1 38 

31.6 

18 

38.9 

B 

22 

4.5 

27 

14.8 

34 

44.1 

0 

20 

0.0 

1 

3.2 

10 


Totals 

73 

4.1 

1 96 

17.7 

62 

1 41.9 


Proportion of patients in each category 


A 


1 43.6 

1 20.7 

B 


32.5 


C 


1 50.8 

1 16.4 


Note the chance selection of unfavorable cases in Group B, while Groups 
A and G are comparable 


tially (but not wholly) accounts for their lack of response to prophylaxis 
shown in Table I. 

3. Highest Diastolic Pressure Before the Measurement of Extracellu- 
Iwi' Water. — The effect of the maximal diastolic pressure upon the in- 
cidence of pre-eclampsia is very similar to the effect of the maximal 
systolic. This is to lie expected, since the patients showing elevations 
in one usually also show elevations in the other. Table IV indicates that 
the Group C patients in all ranges of diastolic pressure have a much 
lower incidence of pre-eclampsia than do patients in Groups A and B. 
Again, there is a concentration of unfavorable cases in. Group B. 


Table IV. The Eelation Between the Highest Observed Diastolic Blood 
Pressure and the Development of Pre-Eclampsia 


Maximal diastolic pressure 


GROUP 

LESS THAN 75 
; MM. HG 

76-80 

81-85 

MORE THAN 86 

CASES 

% TOXIC 

CASES 

% TOXIC 

CASES 1 

% TOXIC 



A 

23 

8.7 

38 

21.1 





B 

19 

10.5 

17 

11.8 

16 

6.3 

29 

51.7 

G 

13 

0.0 

27 

0.0 

4 


18 

22.2 

Totals 

55 

7.3 

82 

12.2 

30 

1 13.3 

65 

43.1 


Proportion of patients in each category 


25.9 

42.7 

11.2 

20.2 

23.5 

21.0 

19.8 

35.7 

21.0 

43.5 

6.5 

29.0 


4. The Maximal Bate of Weight Gain Prior to the Measurement of 
Extracellular Water. — Since rapid weight gain has received so much 
attention as being of significance in developing pre-eclampsia, we are 
including our data here. In the present series, rapid weight gain 
seemed to bear no relation to the subsequent appearance of the pre- 
eclamptic syndrome. (All of our patients had occult or occasionally 
frank edema as shown by the extracellular water measurements.) As 
Table V shows, the Group 0 patients again showed the best response to 
prophylaxis against pre-eclampsia. The three groups are comparable 
so far as rapidity of weight gain is concerned. (The data in Table V 
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vioiis findings^ that certain factors markedly augment the danger of 
pre-eclampsia in patients with excessive extracellular water. Unfortu- 
nately we do not have enough cases in some categories to Avarrant 
statistically sound conclusions. 

Factors Conceivably Making for Chance Selection of 
Unfavorable Cases in Any One Group 

1. Degree of Ahnormality in Water Betention. — The greater the de- 
gree of increase in water retention the greater is the likelihood of pre- 
eclampsia developing. This trend holds for patients in Groups A, B, 
and C, but the patients in Group C have a lower incidence of pre- 
eclampsia (Table II). The proportions of patients from Groups A, B, 

Table II. The Eelation Between Degree op Water Detention and the 

Incidence op Toxemia 


Degree of water retention 


GROUP 

1 _ i 

1 _ ++ ___ 

1 + + + 

1 + + + + 

CASES 1 

% TOXIC 

CASES 

% TOXIC 

CASES i 

1 % TOXIC 

1 CASES 

1 % TOXIC 

A 

51 

17.6 

20 

25.0 

9 

11.1 

9 1 

55.5 

B 

50 

24.0 

20 

25.0 

8 

12.5 

^■jHi 

28.6 

C 

38 

2.6 

14 

7.2 

4 

25.0 


28.6 

Totals 

139 

15.8 

54 

20.4 

1 21 

14.3 

23 1 

39.1 

Proportion of patients in each category 

A 1 

57.3 

22.5 

1 10.1 


B 1 

58.8 

23.5 


9.4 



C 

60.3 

22.2 


6.4 



Note that Groups A, B and 0 are strictly comparable as regards degree of 

water abnormality 


and C are very nearly the same Avhen they are subdivided on the basis 
of degree in Avater abnormality. So far as degree of Avater retention 
is concerned, then, there has been no selection of favorable cases for 
Group C. 

2. Highest Systolic Blood Pressure Before Measurement of Extra- 
cellular Water. — We have previously reported that the incidence of 
pre-eclampsia increases markedly aa'Iicii excessiA^e Avater is found in con- 
.junetion AAuth (1) higher levels of usual blood pressure, or (2) marked 
variability of blood pressure, or (3) higher maximal blood pressures 
at any time in pregnancy (avIucIi coin bines the first 2 factors). Table 
III demonstrates that the higlier tJie maximal blood pressure (at any 
time in pregnancy and AA^ile the patient is still “normal”), the greater 
is the incidence of sulisequently developing pre-eelainiisia. 

Prom the data in Table III, it appears that the dietary regimes of 
both Groups B and C Avere quite ineffective in preventing toxemia if 
the patient had eAm- shoAvn a blood pressure exceeding 130 mm. Hg. 
lioAvever, in patients Avith loAver maximal lilood pressures there Avas a 
definite reduction in the incidence of toxemia in lioth Groups B and C, 
Avith the C group shoAving eonsiderablj’- better results. 

The patients in Groups A and C are comparable so far as maximal 
systolic pressures go, since nearly the same proportions of eacli fall in 
each blood pressure range (Table III). In Group B, hoAvever, there 
is a concentration of unfavorable eases, in that many (41 per cent) had 
shoAvn maximal systolic pressures greater Ilian 130 mm. Hg. This par- 
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Table VII. The Eelation Between Body Weight and the 
Incidence op Pre-Eclampsia 


GROUP 

BODY weight less THAN 
180 POUNDS 

BODY WEIGHT MORE THAN 
180 POUNDS 

PROPORTION OP 

PATIENTS 
WITH BODY 

WEIGHT 
GREATER THAN 
180 POUNDS 

1 CASES- 

% TOXIC 

CASES 

% TOXIC 

PER CENT 

A 



16 

43.8 

17.9 

B 



30 

33.3 

35.3 

C 



21 

9.5 

33.3 

Totals 

1 170 

1 15.3 

67 

28.4 

28.3 


7. Parity and History of Toxemia . — The incidence of toxemia is 
slightly higher in primiparas than in mnltiparas, and among mnltiparas 
is much higher in those patients giving a history of previous toxemia. 
Table VIII indicates that Groups B and C are closely comparable with 
each other, and not greatly different from Group A, when they are 
broken down in terms of parity and history. In a large proportion of 
cases in each group the history is not known definitely, hut in all such 
eases, no record suggestive of previous toxemia appears in the charts. 
In all subdivisions of Table VIII, the Group C patients show the lowest 
incidence of toxemia. 

Table VIII. The Eelation Between Parity (and History op Toxemia) and the 

Incidence of Pre-Eclampsia 



1 

1 

1 MULTIPARAS 

GROUP 

PRIMIPARAS 

HISTORY OP 

NO HISTORY 

HISTORY 



TOXEMIA 

OP TOXEMIA 

UNCERTAIN* 


CASES 

% TOXIC 

CASES 

% TOXIC 


% TOXIC 

CASES 

'% TOXIC 


20 

25.9 

6 

50.0 

17 

5.9 

39 

23.1 

B 

27 

20.0 

9 

33.3 

18 

27.8 

38 

21.1 

C 

14 

14.3 

6 

33.3 

14 

0.0 

29 

3.4 

Totals 

61 

21.3 

21 

38.1 

49 

12.3 

106 

17.0 


Proportion of patients in each category 


A 

30.3 

6.8 

19.1 

43.8 

B 

23.5 

10.6 

21.2 

44.7 

C 

22.2 

9.6 

22.2 

46.0 


*Most histories probably negative. 

Incidence of toxemia in all multiparas, 18.2 per cent. 


Recapitulation of Analyses Bearing on Fairness of Allocation 
of Cases to Groups A, B, and 0 

In the foregoing tables, we have shown that the difference in response 
to the different prophylactic regimes probably cannot be attributed to 
the fortuitous selection of favorable cases for any one group. Every 
table shows that at least 2 groups are comparable with each other, and 
usually all three groups are similar. From the standpoint of the fac- 
tors analyzed, a concentration of unfavorable eases was found first in 
one group, and then in each of the others as the factors were successively 
analyzed. The one realty serious deviation from homogeneitj'- among 
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Table V. The Relation Between the Maximal Rate of Weight Gain at Any 
Thie in Pregnancy and the Incidence op Pre-Eclampsia 


group j 

maximal gain less than 

6 LB./MO. 1 

1 MAXIMAL GAIN MORE THAN 

I 6 LB./MO. 

CASES 1 

% TOXIC 

CASES 

% TOXIC 

A 

61 

21.3 

27 

29.7 

B 

53 1 

24.5 

31 

22.6 

C 

40 

7.5 

21 

9.5 

Totals 

154 

18.8 

79 

21.5 


Proportion of patients in each category 


A 

1 69.3 1 

30.7 

B 


36.9 

G 

1 65.6 1 

34.4 


have been condensed from a more detailed analysis in which the rate 
of weight gain was broken down into categories of 2 pound increments.) 

5. Dtiration of Wo.tct' Ahnormality . — Since water retention usually 
precedes the rise in blood pressure in developing pre-eclampsia,* it seems 
possible that the patients who begin to accumulate excessive water in 
the last weeks of pregnancy may deliver before the toxemic process be- 
comes full-blown. We have, therefore, looked for an effect of duration 
of water retention upon the incidence of toxemia. 

Longer periods of water retention are associated with a rising inci- 
dence of toxemia. In comparing Groups A, B, and C, we find that 
Group C uniformly shows a lower incidence of pre-eclampsia. Also 
Gi’oup C shows a concentration of unfavorable cases, in spite of which 
the toxemia incidence remains low for the whole group (Table VI). 

Table VI. The Relation Between Duration of Excessive Water and the 
Incidence of Pre-Eci.ampsia 


Interval from test to delivery 


GROUP 

LESS THAN 

2 WEEKS 

2 TO 4 

4 TO 6 

0 TO 8 

JIORE THAN 

8 WEEKS 

CASES 

% 

TOXIC 

CASES 

% 

TOXIC 

CASES 

% 

TOXIC 

CASES 

% 

TOXIC 

CASES 

% 

TOXIC 

A 1 

14 

21.4 1 

21 

14.3 

31 1 

19.4 

11 

27.3 

12 


B 

11 

0.0 

23 

26.1 

29 

27.0 

10 

20.0 1 

12 


C 

2 

0.0 

11 

0.0 

21 

9.5 

15 

13.3 

14 


Totals 

27 

11.1 

55 

16.4 

81 

19.8 

36 

19.4 

38 

1 20.3 


Proportion of patients in each category 


15.7 

23.6 

34.9 

12.3 

13.5 

13.0 

27.1 

34.1 

11.8 

14.0 

3.2 

17.5 

33.3 

23.8 

22.2 


6. Body Wciriht . — Patients with excessive extracellular water and 
weighing more than 180 pounds have a liigher incidence of pre-eclampsia 
than do the lighter-iveight patients. (There is no regular trend dis- 
cernible Avhen weights of less than 180 pounds are plotted against the 
incidence of pre-eclampsia.) When our patients are divided on the 
basis of weight (Table VII), it is found that the Group C patients show 
the lowest incidence of toxemia in 0113- weight group. As regards 
weight distribution, Groups B and G are closely comparable, while 
Group A contains a relatively high proportion of lighter patients wlio 
are more favorable rislis. 
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since the water loss in nearly all cases was considerably greater than the 
weight loss.) 

Eighteen patients lost more than 1,500 ml. of extracellular water 
(12 in Group B and 6 in Group C). Two of these (in Group B) de- 
veloped pre-eclampsia, giving an incidence of 11.1 per cent as compared 
ivith the 27.8 per cent incidence in patients who had gained Avater. 
Because of the feAv eases available for analysis, there are 23 chances in 
100 that even this difference arises from a sampling error. 

Finally, reduction of extracellular water to normal values seems to 
have no effect upon the incidence of pre-eclampsia. A total of 65 pa- 
tients was found to have excesshm vmter at the thirty-second week of 
pregnancy. In 20 of these eases, the water Avas reduced to normal 
values, but 20.0 per cent developed pre-eclampsia in spite of the normal 
proportions of Avater. Of the 45 patients Avhose extracellular water re- 
mained abnormallj’' high (although occasionally reduced from the initial 
level) , 24.4 per cent developed pre-eclampsia. 

If any conclusion can be draAAm from these data, it Avould seem that 
the beneficial effects of tlie dietary regimes in toxemia prophylaxis may 
not depend upon the reduction of occult extracellular edema per se. 
The results of the treatment seem not in accord AAuth the rationale. It 
may- be, of course, that 65 eases analyzed do not fairly represent the 
AA'-hole series of 237 patients. 


Discussion 

Why the sjanptomatic treatment of edema in late pregnancy should 
prevent the later appearance of hypertension and the rest of the pre- 
eclamptic sjuidrome is unlmown, at least to us. But statistically, it 
seems that dietary prophylaxis against toxemia is effective in many 
patients Avho might otlieiwise dei'elop pre-eclampsia. Insofar as aa'c have 
broken doAvn our data, the control and experimental groups are com- 
parable. 

Clinical observations bear out the statistical evidence that salt re- 
striction does sometimes prevent toxemia. We felt that Ave had caught 
several patients at the very brink of toxemia, and reversed the morbid 
process. Such patients (all AAuth occult edema) had shoAAm a blood pres- 
sure creeping into the upper limits of normal, and had complained of a 
bloated sensation and of not feeling so Avell as usual. After a Aveek or 
tAAm on restricted salt, either Avith limited or forced fiuids, the blood 
pressure often dropped 15 or 20 mm., a rapid AA'eight loss had occurred, 
the patient felt much better, and looked better. (The majority of blood 
pressure changes defy reliable analysis because too much emphasis Avould 
be put on single readings. HoAvever, in at least 14 cases the drop from 
recent aA'-erage systolic pressures exceeded 16 mm. Hg.) 

The diet AAdiich Ave gave these patients is, of course, Ioav in calories 
(1,200). The protein content is 84 Gm., and the Autamin content is 
someAA’hat Ioav. (The estimated Autamin content of the diet is as fol- 
loAVs : A = 3,500 I.U., B^ = 1.6 mg., C = ISS mg., G = 1.8 mg. The 
estimated daily requirements are A = 9,000 I.U., = 2,0 mg., 0 = 

100 m"., G = 1-2 mg.) It has been assumed that the salt restriction 
is the 'effective factor, chiefly from the a priori reasoning that sodium 
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the groups was on the basis of the maximal systolic blood pressure ob- 
served at any time in the pregnancy. In this respect there was a con- 
centration of unfavorable cases in Group B, Avhieh predisposed to a 
higher incidence of toxemia. 

In general, it may be said that proved salt restriction seemed to re- 
duce the incidence of pre-eclampsia in clinically normal patients Avho 
had occult edema. The patients ivho simultaneously increased their 
fluid intake had a loAver toxemia incidence than did those aaAio restricted 
both fluid and salt intake. This superior performance in patients on 
unlimited fluids cannot, so far as we have analyzed the situation, be at- 
tributed wholly to a concentration of favorable cases in that group. 


Table IX. The Relation Between Weight Change, Water Change and the 
Incidence op Pre-Eclampsia 


GROUP : 

L ^ _ J 

1 B 1 

1 c 

1 TOTALS 


CASES 

% TOXIC 

CASES 

% TOXIC 

CASES 

% TOXIC 

CASES 

% TOXIC 

Gain in iveight 

58 

25.9 

39 

30.8 

33 

12.1 

130 

23.8 

Loss 

in 

weight 

Less than 

2 pounds 

11 

27.3 

15 

20.0 

17 

5.9 

43 

16.1 

More than 
2 pounds* 

7 

0.0 

29 

13.8 


0.0 

46 

8.7 

Gain of water 
Loss of water t 

15 

3 

33.3 

33.3 

11 

16 

i 27.3 
25.0 

10 

10 

20.0 

0.0 

36 

29 

27.8 

17.2 


‘Average weight loss 5.3 pounds, range 214 to 12% pounds. 
tFifteen patients lost extracellular water while gaining weight. 


Changes in Weight and in Extracellular Water Under Salt Restriction, 
and Their Relation to the Development of Pre-Eclampsia 

The data in Table IX show that for all patients the incidence of tox- 
emia dropped as the effect of the diet on body weiglit became more 
marked. Losses of weight under salt restriction might be presumed to 
represent in part losses of exti’acellular water, because restriction of 
sodium intake should lead to a depletion of body sodium which in turn 
causes an equivalent loss in extracellular Avater, either out of the body 
or into the cells. (This is, of course, the rationale of the salt restriction 
in treating edema.) 

HoAvever, Avhen Ave compare the incidences of pre-eclampsia in pa- 
tients A\dio lost Avater (17.2 per cent) Avitli that in patients Avho gained 
Avater (27.8 per cent), there seems to be no significant difference. (Cal- 
culation of chi square from a fourfold table shoAvs 45 chances in 100 
that the difference could rise from sampling alone.) Unfortunately, 
the checks on extracellular Avater after 3 or more Aveeks on llie dietary 
regimes Avere made in only 65 ca.scs. Of the 29 patients losing extra- 
eelliilar AA'ater, 15 simultaneously gained Aveight. This leaves only 14 
patients Avho lost both Aveight and extracellular Avater. One of tlie.se, in 
Group B, developed preeclampsia in .spite of a 9 pound lo.ss in Aveight; 
however, her loss of extracellular Avater A\-as only 500 ml., still IcaAlii'i 
an abnormally high proportion of Avater. (This’ is an unusual findin" 
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tients might permit cellular rehydration and, over a period of days and 
weeks, also permit an increase in tlie volume of extracellular water in 
some patients. If the beneficial effect of the diet depended upon cellu- 
lar rehj^dration, then changes in volume of extracellular water need not 
be closely correlated with the effectiveness of the diet in preventing 
toxemia. The superior performance of the patients who forced fluids 
might depend upon a greater degree of cellular rehydration, although 
another explanation (diuresis) is possible. Kestriction of fluids along 
with salt would tend to slow down or prevent cellular rehydration. 

If cellular rehydration is the key to effective toxemia prophylaxis, 
it is hard to see why the incidence of toxemia decreases as greater losses 
in body weight are induced (Table IX). In short, the apparent dis- 
crepancy between the effects of weight change and of extracellular wa- 
ter change upon the incidence of toxemia leaves us in a quandary. The 
confusion is worse confounded bj’^ the finding that when patients do lose 
both water and weight, thej^ lose much more water than the weight loss 
can account for. Having nothing better to offer than feeble speculation, 
we shall leave it at that. 

Normally the body does not hold appreciable quantities of water, ex- 
tracellularly, without retaining an equivalent amount of electrolyte to 
maintain isotonieity. Unless the pregnant woman developing pre- 
eclampsia deviates from normal in this regard, high fluid intakes should 
be harmless so long as the electrolyte, chiefly sodium, intake is restricted. 
Furthermore, an increased fluid intake might even be beneficial for the 
best diuretic is water and with diuresis some extracellular electrolyte 
tends to be swept out through the kidneys. Such loss of electrolyte 
(NaCl chiefly) would be accompanied by the loss of extracellular water 
previously retained. Forcing fluids, together with effective salt re- 
striction might be expected to rehydrate the cells ^ if they are dehy- 
drated, and to reduce the volume of extracellular water. 

In toxemia prophylaxis, our patients who forced fluids showed the 
lowest incidence of toxemia. Since we have not made any observa- 
tions on patients with the more advanced pre-eclamptic syndrome, we 
can say nothing as to the advisability of forcing fluids in the treatment 
of toxemia. 

Summary and Conclusions 

Clinically normal patients who had begun to retain excessive quan- 
tities of extracellular water in late pregnancy showed a 20 per cent in- 
cidence of subsequent pre-eclampsia. 

In the present study, 237 such patients were assigned in rotation to 
3 groups: (A) Controls, (B) restricted salt and fluid intake, and (C) 
restricted salt and forced fluid intake. 

Detailed analysis showed that the groups were fairly comparable. 
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limitation should reduce extracellular water, and the demonstration that 
it does so in nephritis, nephrosis, cardiac decompensation, and in de- 
mineralization experiments." Also Harding and Van Wyck,® by vary- 
ing different comiioneiits of the diet, showed that it was salt restriction 
which benefited patients with toxemia. Strauss” writes, “Many methods 
of treatment of ‘toxemia’ which have met vdth more or less success, have 
knowingly or unknowinglj'' been measures to eliminate water retention.” 
He then shows this to be true for 9 different therapeatic measures, in- 
cluding salt restriction. Conversely, substantiating evidence is seen 
in the rapid weight gain and exacerbation of jire-eclamptic signs and 
sjmiptoms following salt administration (Harding and Van Wyck,® 
Strauss”) . 

It is, then, puzzling to find that reduction of extracellular water, 
oven to normal values, seems to have no beneficial effect in toxemia 
prophylaxis. Some of the possible explanations might include: (1) The 
permeability of some cells may change enough to admit the thiocyanate 
used in measuring extracellular water. This would make the determina- 
tions unreliable. (2) The 65 eases analyzed may not be representative 
of the whole series of 237 patients. (3) Intracellular hydration or de- 
hydration may be an important factor which is altered bj’- salt restric- 
tion. Evaluation of this factor is veiy difficult with the present means 
of investigation. 

In connection with the third possibility just mentioned, it is interest- 
ing to compare the water loss ivith the weight loss, although there are 
only 14 patients who lost both water and w'eight under salt restriction. 
In all but 2 eases, the ivater loss was greater than could be accounted 
for by the weight loss, and in 9 of the 14 patients the weight of water 
lost was more than twice the loss in body weight. In an additional 15 
patients there was a loss of extracellular water while the patients were 
gaining in weight. This suggests that extracellular water may shift 
into the cells when salt is restricted. In previous papers,”'” we have con- 
jectured that in the last weeks of normal pregnancy there may be a 
shift of intracellular water out into the extracellular space. In develop- 
ing toxemia this shift may be exaggerated. MePhaiP” believes that a 
central feature of pre-eclampsia is cell dehydration in the presence of 
extracellular edema, and that “treatment should be directed primarily 
toward hydrating the cells.” 

Some of our data can be fitted into McPhail's concept. Since sodium 
and chloride ions are confined almost wdioUy to extracellular water, re- 
striction of salt intake might be expected to diminish somewhat the 
osmotic concentration of extracellular fluids. Adjustment is very 
quickly made to such concentration changes, and osmotic equilibrium be- 
tween cells and extracellular water is maintained by two mechanisms: 
(1) a shift of water into the cells, and (2) diuresis. Forcing salt-free 
fluids in conjunction with salt restriction should accentuate both of 
these phenomena. The moderate salt restxdetion practiced by our pa- 
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Originally, only the destructive effects of irradiation were considered 
of therapeutic value in the control of dysfunctional uterine bleeding, 
inevitably resulting in temporary or permanent suppression of the 
menstrual function and in sterility. The use of nondestructive doses of 
roentgen rays for the purpose of relieving amenorrhea, the clinical 
antithesis of menometrorrhagia, was first tried during the second dec- 
ade of this century. 

Historical Sketch 

A brief history of the development of low-dosage irradiation as a 
therapeutic agent is warranted. In 1910 and 1911 Cheron^ and associ- 
ates warned that x-ray exposures under 110 per cent skin erythema dose 
stimulate the growth of carcinoma of the uterus and increase the inci- 
dence of metastasis. Their deductions were later proved to he erroneous. 
However, these reports initiated an era of experimentation on the 
stimulating effects of irradiation on plants and lower animals. Hewer^ 
induced sexual maturity in infantile rats Avith mild irradiation of the 
ovaries. This was probably due to irradiation of the anterior pituitary 
gland which, in small animals, is unintentionally but simultaneously ex- 
posed. Steinaeh and Kun® induced hyperluteinization of the guinea 
pig’s ovaries b.y x-ray treatment. Drips and Ford"* observed only slight 
congestion of the ovaries of rats that Avere killed shortly after the ad- 
ministration of a 10 per cent cutaneous ei^dhema dose for the rat. The 
follicular apparatus Avas apparently not influenced by the procedure. 
Parkes® observed ingroAvth of epithelioid cords of cells from the pe- 
riphery into the stroma of mouse ovaries that Avere intensively irradi- 
ated; the cords exhibited a tendency tovA'ard follicular arrangement. 
Epifanio and Cola® observed a rapid increase in groAvth of young rabbits 
after loAA'-dosage irradiation of the pituitary gland which at autopsy 
shoAved no evidence of cytologic alteration. 

Clinically, Van de Velde" reported in 1915 the return of normal 
ovarian function after small doses of x-rays had been applied over the 
ovaries. Soon thereafter similar results Avere reported by Hirsch,® 
Rubin,® Rongy,^° Kaplan," and Drips and Ford." Wagner and Schoen- 
hof^® have found no degenerative changes in the ovaries of Avomen sub- 
jected to loAA^-dosage irradiation prior to panhysterectomy and bilateral 
salpingo-oophoreetomy for carcinoma of the uterus. Only one of the 
ovaries of each patient Aims irradiated; the coiTesponding ovary Avas 
protected from the rays by means of proper screening for the purpose 
of histologic comparison. 

More recently, a number of investigators also reported on the thera- 
peutic value of loAA^-dosage irradiation of the pituitary gland and ovaries 
in instances of amenorrhea AAuth or AAuthout associated sterility (Table I). 
A composite revicAv of these reports indicates a restoration of menstrual 
periodicity in 440 of 755 patients thus treated Avith no interference in 
the fertility in those aa'Iio desired offspring. 

Nevertheless, most clinicians regard it as a dangerous agent and are 
loath to employ it for fear of irreparable damage to the ovaries. This 
attitude toAA’ard loAA-dosage irradiation is mostly based upon animal ex- 
perimentation Avith destructive doses. 

The numerous clinical reports on loAA'-dosage irradiation to the 
pituitary gland and ovaries cover only a short period of folloAV-up, one 
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The incidence of toxemia was not lowered in the patients who re- 
stricted both salt and fluids. This is partially attributable to a con- 
centration of unfavorable cases in this group. 

The incidence of toxemia was considerably lowered in the patients 
who restricted salt and forced fluids. 

The effectiveness of prophylaxis against toxemia increased as greater 
weight losses were induced liy tlie dietary regimes. Paradoxically, the 
gain or loss in extracellular water seemed to bear no relation to the 
incidence of toxemia; our data are inconclusive on this point. 

We wish to acknowledge our indebtedness to Drs. S. A. Cosgrove, JT. F. Norton, 
and E. G. Waters for reading the typescript. The 2 gram salt diet was devised 
by Lorene Dickerson, chief dietician at the Margaret Hague Maternity Hospital. 
The urinarj’’ creatinine determinations were done by Frances Orsato and Peter 
Marotta. 
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LOW-DOSAGE IRRADIATION TO THE PITUITARY GLAND 
and ovaries in amenorrhea and DYSFUNCTIONAL 
UTERINE BLEEDING* 


A Long-Term Survey 

Leon Reidenberg, M.D., Philadelphia, Pa. 

(From ilie Graduate Hospital of the Unwersity of Pennsylvania) 


r\YSPUNCTIONAL menstrual disorders, vdth or ivithout associated 
sterility, are the most difficult problems encountered by the gyne- 
cologist. The patients stop at nothing in their search for a cure. In 
most instances of dysfunctional menstrual disorders, especially amenor- 
rhea of long duration, endocrine and other forms of therapy fail to 
produce consistent results. 

Clinicians have long sought an agent capable of normalizing the 
menses and of relieving sterility of dysfunctional origin. It seems prob- 
able that this long-sought remedial agent has at last been discovered 
m the form of low-dosage irradiation. 


to the Faculty of the Graduate School of Medicine of the Univer- 
Maste°r Sofence " n ’ Medicfnl!^' fulfillment of the requirements for the de^ee ®of 

Chari™ 'jiazer! herein reported were selected from the private practice of Dr. 
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deleterious effect upon the offspring of 54 women who have given birth 
to 80 children. 

Illustrative of the harmlessness to the patient and to the progeny 
of the first generation, even of three courses of low-dosage irradiation 
to the pituitary gland and ovaries, is the following case record : 

Mrs. M. S., aged 24 years, sought treatment in December, 1933, for 
the relief of amenorrhea of eight years’ duration and .inability to con- 
ceive for two years. Episodes of menometrorrhagia were frequent from 
the age of twelve to sixteen. Thereafter amenorrhea (three cycles per 
year) ensued for eight years. In the two years prior to low-dosage ir- 
radiation treatment,* conception did not occur. In December, 1933, 
physical and general laboratory examination revealed nothing abnormal. 
Low-dosage irradiation, given in December, 1933, promptly normalized 
her menstrual cycles. She conceived in July, 1934, and delivered a 
normal full-term infant. She menstruated regularly until 1937 when 
the tendency to amenorrhea returned. In November, 1937, a second 
course of x-rays was given after a period of amenorrhea of eight months ’ 
duration. Partial improvement was obtained and a third course in 
March, 1938, regulated her menses to the date of this follow-up (May, 
1942). During the interim she delivered two healthy infants. 

This case record illustrates both the safety of even three courses of 
low-dosage irradiation to the ovaries of the patient and the harmlessness 
of the treatments upon the children of the first generation. 

The hypothetical objection to low-dosage irradiation on the basis of 
its possible harmful effects upon the second and third generations can- 
not be relevantly argued since this remedial agent has been employed 
in this country less than two decades. 

Modus Operand! of Low-Dosage Irradiation 

Although twenty-seven years have elapsed since Yan de Yelde^ sug- 
gested low-dosage irradiation as a therapeutic agent, its modus operand! 
is still undetermined. Most radiologists maintain that roentgen rays 
rapidly produce hyperemia and that they are always destructive. For 
example. Thaler,^ Desjardins^® and others believe that the beneficial 
effects of low-dosage irradiation in the treatment of amenorrhea and 
dysfunctional uterine bleeding result from the destruction of a per- 
sistent corpus luteum or of an abnormally large Graafian follicle. They 
do not explain the phenomenal escape from damage of the remaining 
essential and more vuhierable elements of the ovaries. 

Others, on the other hand, apply the term “stimulation therapy” to 
low-dosage irradiation because there is clinical evidence of functional 
stimulation of the irradiated glands without subsequent deleterious 
effects. 

"While the modus operand! of low-dosage irradiation remains con- 
troversial, the lasting restoration of menstrual periodicity in the 
majority of women who were thus treated as far back as 1927 points to 
a stimulative rather than to a destnietive effect. 
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to three years. It is, therefore, of interest to learn what has happened 
to a representative group of these women and their offspring during a 
much longer follow-up period. A careful follow-up of 136 women who 
received low-dosage irradiation to the pituitary gland and ovaries from 
three to thirteen years ago forms the basis of this presentation. The 
results indicate that low-dosage irradiation, within the dosage limits em- 
ployed in these eases, is a most helpfnl and safe agent in the arma- 
mentarium of the gjuiecologist. Moreover, the follow-up shows no 

Table I. Statistics on Eoentgen Eat Treatment of Amenorrhea 


Note: Improved cases grouped as failures 


reported 

BY 

DURATION 

of 

AMEN- 

ORRHEA 

AGE OF 
PATIENTS 

gland 

irra- 

diated 

NO. OP 

PA- 

TIENTS 

NO. OF 
CURES FOE 

ONE OR 
MORE 
YEARS 

NO. OP 

HEALTHY 

OFF- 

SPRING 

NO. OP 
ABOR- 
TIONS 

Tlialerii 

4 to 30 
mo. 

17 to 35 
yr. 

Ovary 

62 

40 (65%) 

2 

— 

Wemerii 

- 

- 

Pituitary 

13 

7 (54%) 

- 

- 

Steinliardtis 

3 to 54 
mo. 

IS to 39 
yr. 

Pituitary 

50 

22 (44%) 

2 

- 

Kaplanio 

1 mo. to 
14 yr. 

19 to 45 
yr. 

Pituitary 

and 

ovaries 

117 

79 (67%) 

38 

5 

Drips2o 


29 single 
and 33 
married 
women 

Pituitary 

and 

ovaries 

62 

31 (50%) 

11 


Tamis 2 i 

3 to 36 
mo. 

i 

17 to 36 
yr. 

Pituitary 

and 

ovaries 

25 

15 (60%) 






Pituitary 

and 

ovaries 

56 

40 (72%) 

11 

1 



19 to 33 
yr. 

Pituitary 

and 

ovaries 

12 

11(93%) 1 

S 

1 

Kongyio 

2 to 3 
mo. 


Pituitary 

and 

ovaries 

13 

5 (37%) 

1 

“* 

Rorchow- 

nick22 


16 to 39 

yr. 

Pituitary 

and 

ovaries 

73 

23 (31%) 

20 

6 

Mazer and 
Gold- 

stein23 

Mazer and 

Spitz24 

3 to 36 
mo. 

20 to 35 
yr. 

Pituitary 

and 

ovaries 

58 

38 (66%) 

20 

5 

1 to 6 

yr. 

18 to 36 

yr. 

Pituitarj’^ 
and _ 
ovaries 

74 

41 (55%) 

26 

2 

Mazer and 

Baer25 

1 to 13 
yr. 

18 to 36 
yr. 

Pituitary 

and 

ovaries 

106 

62 (59%) 

20 

4 

Bogarts? 

4 to 3 
yr. 


Pituitary 

10 

10 (100%) 

2 

0 



Pituitary ! 
and 
ovaries 

24 

16 (66%) 
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biologic test was performed to exclude a chance pregnancy, unless the 
patient happened to have had a menstrual flow within two weeks pre- 
ceding the institution of treatment. 

Effect on Secondary Amenorrhea 

Fifty-one patients, ranging in age from 17 to 35 years, complained 
of infrequent menstruation for periods ranging from six months to 
fifteen years. Seven patients were totally amenorrheal for two or more 
years; 8 patients were totally amenorrheal for one year; and the re- 
maining 36 patients menstruated at intervals of four or more months. 

Thirty-six (71 per cent) were restored to normal menstrual periodicity 
during a follow-up period of three to thirteen years with an average 
of seven years for the group. Four of these patients conceived within 
three months after irradiation therapy. Three of the 4 reverted to their 
former state of amenorrhea after delivery bnt responded to a second 
course of treatment and have since been menstruating regularly even 
after subsequent deliveries. Five (9 per cent) were temporarily bene- 
fited and the remaining 10 (20 per cent) were unaffected by the irradia- 
tion. 

The response to low-dosage irradiation seems to be inversely propor- 
tional to the duration of the disorder. For instance, only 3 (37 per 
cent) of the 8 women who were totally amenorrheal for one year or 
longer prior to therapy were cured, whereas 33 (76 per cent) of the 
remaining 43 patients who had had one to three menstrual periods dur- 
ing the year preceding treatment were cured. 

Forty-six infants were born to 25 women of the amenorrheal group 
treated with low-dosage irradiation. Two of the 46 were stillborn from 
various causes; the remaining 44, now ranging in age from three to 
ten years, have developed mentally and physically to the predicted 
degree. 

Effect on Primary Amenorrhea 

Four patients, ranging in age from 18 to 22 years, had never 
menstruated. Their average age was 19.8 years and the follow-up period 
averaged 5.5 years. Three patients have remained amenorrheal, whereas 
the fourth began to menstruate spontaneously two years after treatment 
and continued to menstruate normally throughout a follow-up period 
of four years. 

It is evident from a follow-up of this small number of patients that 
primary amenorrhea is not likely to respond to low-dosage irradiation 
of the pituitary gland and ovaries. A co-existing Mullerian tract defect 
maj^ add to the difficulty in these cases. 

Effect on Oligomenorrhea 

Oligomenonliea is a milder form of ovarian dysfunction than is frank 
amenorrhea and, therefore, yields more readily to therapy. Thirty- 
seven patients, ranging in age from eighteen to 'thirty-nine years, com- 
plained of oligomenorrhea for periods ranging from one to sixteen years. 
Their average age was twenty-six years, and they averaged 5.7 menstrual 
cycles per year. 

Twenty-nine (78 per cent) were restored to normal menstrual rhythm 
during a follow-up period of three to nine years with an average of 
5.2 years for the group; five (14 per cent) were temporarily benefited; 
3(8 per cent) remained unaffected by treatment. 
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Technique of Low-Dosage Irradiation 

The patients herein reported were treated by several radiologists who 
employed the technique of Edeiken*® with uniformly good results. The 
treatment may be described as foUoivs: One hundred and thirty-five kv., 
5 ma. at a distance of 40 cm. with 6 mm. of aluminum filtration through 
an anterior pelvic field of 20 by 20 cm. Depending upon the thickness 
of the abdominal wall, 50 to 90 r., measured in air, are given three 
times at intervals of one week. Tlie pituitary gland is treated \yith 
the same dosage at the same time through a portal of 3 by cm. just 
above and posterior to the midpoint of an imaginary line joining the 
outer eanthus of the eye and the external auditory meatus. 

Partial relief of the amenorrhea b.y one course of treatment seemingly 
justifies a second course within three to six months. The harmlessness 
of a second course is demonstrated by 7 of 16 patients who received a 
second course of treatments within the dosage-level recommended. They 
conceived thirteen times, delivering 12 healthy offspring and one still- 
birth (cause unknown). 

Of 249 patients thus treated by one gynecologist (C. M.) during the 
eleven-year period of 1927 to 1937, inclusive, 136 responded to a qries- 
tionnaire submitted to them concerning menstrual periodicity, fertility, 
the number of offspring since treatment and the present physical and 
mental status of their children. 

End-Results in One Hundred Thirty-Six Patients Treated 
With Low-Dosage Irradiation 

The follow-up of 136 patients who received low-dosage irradiation to 
the pituitary gland and ovaries during the period of 1927 to 1937, in- 
clusive, permits the following classification as to indications and results ; 

'1. Secondary amenorrhea: Menstrual intervals of four or more 
months or years. 

2. Primary amenorrhea: Embracing those patients who had never 
menstruated. 

3. Oligomenorrhea: Menstrual intervals of six to thirteen weeks. 

4. Hypomenorrhea: Regular menstruation with scanty flow. 

5. Menorrhagia: Prolonged or excessive menstrual fiow. 

6. Metrorrhagia: Acyclic uterine bleeding. 

Selection of Patients for Low-Dosage Irradiation of the Pituitary 

Gland and Ovaries 

Only those patients who after a careful history and physical examina- 
tion showed no evidence of a constitutional debilitating disease, diabetes 
mellitus, or thyroid malfunction ivere subjected to this form of treat- 
ment. Nearly all of the pa,tients had previously received organotherapy 
Without improvement. ‘In most of the patients with menometrorrhagia, 
a diagnostic curettage preceded low-dosage irradiation treatment to the 
pituitary gland and ovaries in order to eliminate the possible presence 
01 intrauterine pathologJ^ A careful pelvic examination eliminated 
merine fibroids as the cause of bleeding. Women with premenopausal 
nterine bleeding were not treated with low-dosage irradiation. In al- 
most all amenorrheal women subjected to low-dosage irradiation, a 
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Five (50 per cent) were restored to normal menstrual rhythm during 
a follow-up period of three to eleven years with an average of 7.2 years 
for the group; 3 (30 per cent) -were temporarily benefited; and 2 (20 
per cent) were unaffected by irradiation therapy. The history of one 
patient is unusually interesting and deserves recording; 

Miss C. R., aged 25 years, sought relief from severe metrorrhagia in 
July, 1933, having stained or bled daily throughout the preceding 
eighteen months despite curettage and organotherapy. Examination 
revealed a moderatelj'’ anemic but otherwise healthy patient. Low- 
dosage irradiation of the pituitary gland was administered in August, 
1933, resulting in partial improvement during the following four 
months. In January, 1934, a second course of irradiation treatments 
was administered over the pituitary gland and ovaries, resulting in 
prompt establishment of normal menstrual rhythm which continued un- 
interruptedly during the follow-up period of three and one-half years. 

Table II. Indications for and Besults of Low-Dosaoe Irradiation of the 
Pituitary Gland and Ovaries 


CONDITION 

SECOND- 

ARY 

amen- 

orrhea 

PRIMARY/ 

AMEN- 

ORRHEA 

OLIGO- 

MENOR- 

RHEA 

HYPO- 

MENOR- 

RHEA 

MENOR- 

RHAGIA 

1 

METROR- 

RHAGIA 

TOTALS 

Number of pa- 
tients 

51 

4 

37 

7 

27 

Hi 

136 

Average age of 
each group 

25.9 

19.8 

26.0 

24.8 

27.1 

26.8 

— 

Number of pe- 
riods per year 
preceding 
treatment 

2 

never 

men- 

struated 

■ 

11 




Average dura- 
tion of symp- 
toms (years) 

6.4 

since 

puberty 

6.8 

6.7 

2.0 

1.2 


Cures of 3 to 
13 years 

71% 

0% 

78% 

57% 

59% 

50% 

66% 

Number of suc- 
cessful preg- 
nancies 

46 


28 

3 

7 

6 

90 

Number of 
abortions 


— 

3 

1 

— 

3 

1 

7 

Number of 
stillbirths 

2 


1 


““ 


3 


Summary and Conclusion 

A long-term survey of the end-results of low-dosage irradiation of 
the pituitary gland and ovaries in amenorrhea and in dysfunctional 
uterine bleeding, with or without sterility, is presented. 

Of 249 patients treated between 1927 and 1937, inclusive, 136 were 
followed up for periods ranging from three to thii'teen years 

Tliis method of treatment resulted in restoration of normal menstrual 
function in 71 per cent of 51 amenorrheal women; 78 per cent of 37 
oligomenorrheal patients; 57 per cent of 7 hypomenorrheal women; 59 
per cent of 27 menorrhagie women; and 50 per cent of 10 metrorrhagic 
women. 
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Of this group of 37 oHgoincnorrlical women, 23 complained of sterility. 
Following- loiv-closage irradiation of the pituitary gland and ovaries, 17 
of these patients conceived and carried to term 23 healthy infants. 
Additionally, there were 5 pregnancies among those patients who did 
not complain of sterility. Of the 28 pregnancies, 24 were successfully 
carried to term; 3 terminated by abortion; and 1 terminated in a still- 
birth of unknown cause. 

It is interesting to compare the results obtained with low-dosage 
irradiation in the three types of amenorrhea. The treatment totally 
failed in primary amenorrhea; it ^delded 71 per cent permanent cure 
in secondaiy amenorrhea; and 78 per cent cure in oligomenorrhea. 

Of the 92 patients in the three subgroups of amenorrhea, 65 (71 per 
cent) were restored to normal menstrual rhythm for a period of from 
three to thirteen years solely by the use of low-dosage irradiation 
tlierapy. 

Effect on Hypomenorrhea 

Hypomenorrhea, per se, is not disturbing to the patient until sterility, 
so frequently associated with it, becomes a major problem. 

Of 7 hypomenorrheal women, 6 sought relief of associated sterility 
and only one complained of lij’-pomenorrhea primarily. Their ages 
ranged from twenty to twenty-nine jmars and their symptoms were 
present for one to twelve years. Four (57 per cent) of the 7 patients 
were relieved during a period of four to nine years with an average of 
6.3 years for the group; and 3 (43 per cent) remained unaffected by 
low-dosage irradiation. Only one patient was relieved of her sterility, 
resulting in two full-tern healthy infants and in one abortion. 

Effect on Menorrhagia 

Twenty-seven patients, ranging in age from 14 to 43 years, men- 
struated cyclically but either excessively or for a prolonged interval. 
The duration of the menorrhagia was from three months to ten years. 

Sixteen (59 per cent) were restored to normal menstrual rhythm by 
low-dosage irradiation during a follow-up period of three to eleven years 
with an average of 5.6 years for the group; 3 (11 per cent) were bene- 
fited temporarily; and the remaining 8 (30 per cent) were unaffected by 
treatment. Two patients, age 40 and 43, had normal cycles for three 
years after treatment before typical menopausal symptoms commenced. 
Two patients became temporarily amenorrheal for five and eight months, 
respectively, after irradiation and then normal rhythm was re-estab- 
lished. It is probable that both -of these patients followed the usual 
clinical course of this type of dysfunction since menorrhagia is often 
^ precursor to amenorrhea. Therefore these two patients are classified 
as therapeutic failures. 

Of 4 menorrhagic patients complaining of sterility, only one was re- 
lieved. Seven pregnancies occurred in 5 of the group of 27 patients 
and all were successfully caiTied to term. All 7 children developed 
physically and mentally to their predicted degree. 

Effect on Metrorrhagia 

patients, ranging in age from eighteen to thirty-six years, had 
orally acyclic menstrual rhythm for periods ranging from six months 

lAo- years, with an average of 1.2 years for the group. None com- 
I'lained of sterility. 



THE USE OP HEROIN (DIACETYL-MORPHINE) IN LABOR* 

A Report of 454 Deliveries 

Curtis J. Lund, M.D., and John W. Harris, M.D., Madison, Wis. 

(From the Department of Obstetrics and Gynecology, University of Wisconsin and 
State of Wisconsin General Hospital) 

A S FAR as can be determined there have been few, if any, clinical 
i reports devoted exclusively to the study of diacetyl-morphine 
(heroin) in obstetrics. The primar}’^ aim of this studj’’ is to evaluate 
this drug as an obstetric analgesic agent. The end obtained may be 
histoideal as well as clinical unless modification is made of existing 
narcotic regulations which now prohibit the manufacture of heroin. 

An ideal obstetric analgesic agent has been defined frequentlj'^ as one 
which produces a maximum amount of pain relief with a minimum 
amount of danger to the mother and fetus. Certainly the evaluation of 
any method of obstetric analgesia must consider relief of pain as an 
essential property, yet the original definition fails to include many 
other properties, some of which are neeessaiy and others are desirable. 
One essential characteristic is frequently overlooked in our search for 
an ideal obstetric analgesic agent : Is the drug adaptable to all environ- 
ments with ease and safety? There are several methods of obstetric 
analgesia which produce excellent pain relief without significant hazards, 
yet they are highly specialized technical procedures with limited ap- 
plication. Another quality often wanted is the ability to give rest to a 
patient exhausted from a tiring labor. Some obstetricians, and patients 
as well, consider amnesia another indispensable characteristic. Equal 
consideration must be given the deleterious effect v/hich analgesic drugs 
produce, and the harmful effects may be many and Amried. Some of the 
important ones in obstetrics are death, asphyxia neonatorum, prolonged 
labor, increased incidence of operative deliA^eries, and injuries. 

There are but Lvo classes of nommlatile agents in common use for 
relief of pain in labor, the analgesics and the hypnotics. Heroin, a 
synthetic opium derivative, is an analgesic agent and relieves pain with- 
out loss of memoiy and consciousness as do other opium derivatiA^es. 
Barbituric acid derivatiA^es, paraldehyde and scopolamine, are examples 
of hypnotic agents AA^hich produce sleep and amnesia; thej^ relieve pain 
only Avhen given in amounts suffieient to produce a loss of conscious- 
ness. Agents of both classes may be combined to produce analgesia and 
liypnosis. 

Diacetyl-morphine Avas diseoA'cred and studied cliemically by WrighF 
in 1874, it Avas also studied bj'- Hesse- in 1884. In 1890 Dott and 
Stoekm an^ published an extensiA^e account of morphine and its deriA*a- 

*Aided by a grant from the AA’’isconsin Alumni Research Foundation. 
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Four patients with primary amenorrhea were unaffected by low- 
dosage irradiation therapy. 

The percentage of cures for the group of 136 as a whole Avas 66. Tavo 
patients Avere temporarily made AA'orse and the remaining 44 AA'ere either 
unaffected or only temporarily impro\md. 

The restoration of menstrual function in 57 of the patients AAuth 
associated’ sterility materially aided 34 of them in becoming pregnant. 

Of the 90 pregnancies in 54 Avomen of the group of 136, 80 resulted 
in full-term healthy offspring; 7 pregnancies terminated during the 
first trimester; and 3 terminated in stillbirths near term. 

From this long-term folloAA'-up it appears that preconceptional Ioaa^- 
dosage irradiation to the pituitary gland and oA^aries has no deleterious 
effect upon the generatiAm organs or upon tlie offspring of the first 
generation. 
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Seevers and Pfeiffer found that the peak of analgesic action for 
heroin was reached thirty minutes after subcutaneous administration 
while the peaks for dilaudid and morphine were reached in sixty and 
ninety minutes, respectively. The duration of heroin’s analgesic action 
was shorter than that of morphine and dilaudid. There was little sub- 
jective depression following administration of heroin, but euphoria was 
great and furthermore, subjective depression was unassociated with 
analgesic properties. These investigators summarize their opinion of 
heroin as follows. . . “Heroin is unquestionably superior to the other 
drugs (morphine, dilaudid and codeine) from the subjective stand- 
point. On the other hand, these very qualities which accord it first 
place, likewise render it most dangerous from the standpoint of ad- 
diction, since its action is rapid and intense, side actions are few, and 
euphoria often supplants subjective depression. For the relief of acute 
attacks of pain, as in childbirth Avhere a minimum of subjective depres- 
sion is desired, this type of compound has a laudable action and its use 
would appear to be justified.” However dangerous may be the tendency 
toward addiction it does not wai’rant serious obstetric consideration as a 
patient rarely receives more than one or two doses during the course of 
labor. 

There has been little recognition of these singular properties of heroin 
b.y obstetricians. In his textbook, Davis^^ mentions that Williams, 
Webster, Bergland, Harris, and himself were among the few that had 
used heroin successfully in obstetric practice. Davis believes that heroin 
is vastly superior to morphine in its analgesic effect and furthermore 
he finds no decrease in intensity of uterine contractions. He also states 
that the drug has no deleterious effect on the child, an opinion we can- 
not confirm. 

Methods and Materials 

This study has been made upon private and ward patients of the 
State of Wisconsin General Hospital. The data Avere obtained after 
a careful study of the mother’s record, the infant’s record, and the 
anesthetist’s record; the data then were placed on punch cards from 
Avhich exhaustive compilations Avere possible. The total number of 
patients receiving heroin during labor Avas 454; of these, 362 Avere 
primigravidas and 92 AA^ere multigraAudas. Our controls AA^ere obtained 
from the records of patients aa4io AA^ere delivered during the same period 
of time but AA^ho had not received heroin or other nonvolatile analgesic 
agents. All patients received inhalation analgesia at the termination of 
labor. Obviously, superficial comparisons of the treated and untreated 
groups are hazardous, but aa-^c believe that comparable classes can be ob- 
tained by selection Avithin the tAvo groups. 

There is no standard dose of diacetyl-morphine hydrochloride in 
obstetrics, the most common dose AA'as gr. ^12) usually given as a single 
dose, oecasionalh^ as tAvo doses of gr. )44 each. A summary of the total 
dosage is as folloAA's: 379 patients — gr. ^ 12 , 51 patients — gr. %, 22 
patients — gr. % 4 , and 2 patients no data. Subcutaneous injection into 
the deltoid area Avas employed in CA'eiy instance. 

Results 

From our observations it is possible to present data Avhieh illustrate 
some of the adA'antages and disadA’-antages of heroin according to the 
criteria set forth earlier in this report. 



LUND AND HARRIS: HEROIN IN LABOR 


981 


lives which included a description of diacetyl-morphine. No useful 
application of the drug was made until 1898 when the pharmacologic 
and chemical studies of Dreser^ introduced heroin" into general clinioal 
practice,®’ ® not as an analgesic agent but as a substitute for codeine, 
particularly as a respiratory depressant. Harnack'^ criticized Dreser for 
failing to give the proper scientific aelcnowledgement to the work of 
the earlier investigators. The first American report appeared in 1898 
and in it ]\Ianges,® following the dictates of Dreser, described the use of 
the drug as a respiratory depressant. The following year Manges® re- 
viewed the accumulated literature, by this time twenty-seven papers hav- 
ing appeared, and reported on his extended observations. At this time 
little mention was made of analgesic properties and nowhere was there 
reference to obstetric analgesia. 

The name of the man who first administered heroin to parturient 
women is probalily unknown and unrecorded. Because of the wide- 
spread use of heroin in medicine, the drug was probably used in ob- 
stetrics at an early date; if so, the record remains hidden. Some of 
us have often wondered why heroin -was not widelj’- received by ob- 
stetricians. Recall that at the turn of this century obstetric analgesia 
was limited to tiie second stage of labor except for an occasional ad- 
ministration of chloral or a comparable drug during the first stage of 
labor. The introduction of morphine-scopolamine narcosis by Stein - 
huckel in 1902 fixed the attention of the medical profession and the 
fancy of the public on painless labor. For fifteen years this method of 
analgesia remained popular but controversial, and the same fifteen 
years were the life span of heroin. By 1915 Congress had passed the 
Harrison act, forbidding the manufacture and importation of heroin, 
and thus it is credible that the use of heroin Avas completely eclipsed by 
the use of “tivilight sleep” and consequently never receiAmd adequate 
obstetric trial. 

Pharmacology 


It is beyond the scope of this paper to detail the chemistry and 
pharmacology of diacetyl-morphine (heroin). This synthetic morphine 
derivative has the same general properties of morphine; both are nar- 
cotics, analgesics, respiratory depressants and are capable of producing 
addiction. WrighF® has recently presented evidence indicating that 
heroin is deaeetylated quickly to morphine by certain enzymes of the 
tissues, notablj'- of the livei'. He believes tliat heroin may exert most of 
its pharmacologic activity as morphine. Heroin differs from morphine 
111 the degree and duration of analgesia, in the intensity of subjective 
repression and euphoria and in the effect on the gastrointestinal tract, 
these differences have lieen long recognized by clinicians, most certainty 
ly obstetricians, but not until recently have the accurate experimental 
^«ha_of Seevers and Pfeiffer^^ substantiated earlier opinion. 

rabr^®*^°iri tU® trade name given to diacetyl-morphine by the Elberfelder Parben- 
the npvt^lb*; "tst American report by Manges spelied the word as heroin, liowever 
v-as the .also by Manges, spelled tlie ^vord heroine. Tliis probably 

and codeipp ® Anglicizing the German form heroin to heroine just a.s morphine 
continued became morphin and codein in German. Some American textbook= have 
v-as ^ heroine. This is probably incorrect for the iTOrd heroin 

'as a trade name and should not bo changed in translation. neroin 
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been described in detail in earlier reports.^ The essential points of 
difference are as follows: Mild asphyxia indicaies spontaneous respira- 
tion delayed from one to five minutes, slight cyanosis and a conscious 
but sluggish infant. Many obstetricians Avould not consider such a baby 
abnormal. Moderate asphyxia indicates that tlic infant remains apneie 
from five to fifteen minutes but is readily resuscitated bj" artificial meams, 
cyanosis is moderate. In severe asphyxia the infant is resuscitated with 
difficulty after fifteen or more minutes of apnea, there is marked 
cjmnosis or pallor and the infant is unconscious and in shock. 

Table II. Asphyxia Neonatokum, Comparison op Heroin With Morphine 

AND Controls 


AGENT 1 

NO. OF 
patients 

NO 

ASPHYXIA 

PER CENT 

MILD 

asphyxia 

PER CENT 

MODERATE 

ASPHYXIA 

PER CENT 

SEA^ERE 

ASPHYXIA 

PER CENT 

Heroin 

447* 

78.5 

7.0 

12.5 


Morpliine 

72 

69.0 

12.5 

12.5 


Control 

573 

82.5 

6.5 1 

8.0 



* Seven stillbirths excluded in calculation of asphyxia neonatorum. 


Table II shows the incidence of neonatal asphyxia in three analagous 
groups of patients. The untreated or control group exhibited the least 
asphyxia neonatorum, the heroin group was next and the morphine 
group was greatest. Note also the type of asphyxia. The patients who 
received morphine had more mild and severe aspliyxia neonatoimm than 
did either of the other groups, but the incidence of moderate asphyxia 
was about the same wliether heroin or morphine was given. 

Heroin was not commonly used as an analgesic agent during pre- 
mature labor; the number of administrations was limited to eight, 
nevertheless the incidence of asphyxia was high. Seven of the eight pre- 
mature infants were asphyxiated at birth while a control group of 54 
premature infants had 20 instances of asphyxia. 

An attempt was made to correlate the incidence of asphyxia neona- 
torum with the amount of pain relief experienced by the mothers. The 
results obtained were inconclusive, however, there was slightlj^ more 
asphyxia neonatorum when the mother had maximum pain relief. This 
point would bear further study by other investigators. 

Table III. Asphyxia Neonatorum in Eelation to Total Dosage of Heroin 


TOTAL DOSE 

NUMBER 

NO 

' ASPHYXIA 

1 PER CENT 

MILD 

ASPHYXIA 
PER CENT 

MODERATE 

ASPHY^XIA 

PER CENT 

SEVERE 

ASPHYXIA 

PER CENT 

Grains i/j 4 

22 

95.5 

0 

4.5 

0 

Grains ^ 

379 

79.5 

7.5 

11.0 

2 

Grains % (in 

51 

62.0 

6.0 

28.0 

4 

divided doses) 






No data 

2 







(100.0) 





As miglit be expected, there Avas a direct correlation between the 
dosage of the drug and the incidence of neonatal asphyxia (Table III). 

I\Iost obstetricians agree that the timing of opiate administration is 
imjiortant if neonatal asphyxia is to be avoided and the usual concept 
is tliat morphine should be giA'en at least four hours in advance of de- 
livery. KnoAving that heroin acts more quicldy than other opiates Ave 
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Death . — There was but a single maternal death from the group of 
454 women receiving heroin. This fatality was due to chronic lympho- 
cytic leucemia and could in no Avay be attributed to-analgesie medica- 
tion. 

Seventeen infants died; seven of these were stillbirths and ten were 
neonatal deaths. It was possible to divide the deaths into two groups; 
(Table I) those in whom death was unrelated to administration of 


Table I. Total Maternal and Infant Mortality Listed According to Cause 


CAUSE 

NUMBER 


Maternal Deaths 

Chronic lymphocytic leucemia 

1 


Total 

1 


Infant Mortality 

A. Those unrelated to heroin 

Congenital malformations 

4 


Prolapsed cord 

2 


Dystocia and trauma 



Placenta previa, etc. 

2 


Total 

11 


B. Those related to heroin 

Premature infants under 3 pounds 

4 


Died during labor — cause ? 

1 


Apnea neonatorum 

1 


Total 

6 


Grand total, mothers 

1 


Grand total, infants 

17 



heroin (in this group death would have occurred whether or not analgesia 
had been given) and those in whom heroin may have been partially or 
wholly responsible. A word of explanation of the latter group is neces- 
sary foi‘ it included four premature infants. Although heroin was un- 
doubtedly an element in the mortality of the premature infants, much' 
of the responsibility rests with tlie obstetrician as there is little justifica- 
tion for the administration of any analgesic to a woman in premature 
unless specifically indicated by existing obstetric complications, 
hazards of analgesics in premature labor have been demonstrated by 
Clifford, who found that administration of morphine to the mother 
resulted in a twofold increase in neonatal mortality, and by Lund^^ who 
reported a signal increase in asphyxia neonatorum and neonatal death 
tollowing the use of obstetric analgesic agents. The death resulting from 
3pnea neonatorum must be charged directly to the heroin. Possibly 
the unaccountable death during labor should also be held to heroin, al- 
though this seems unlikeljL 

■Asphyxia Neonatorum . — It is well to recall that obstetric analgesic 
agents may produce asphyxia neonatorum bj’- direct means such as 
respiratory depression or production of cerebral edema, or by indirect 
^eans such as increasing the incidence of operative deliverv or pro- 
ducing fetal anoxia. 

It is also important to recognize the degree of neonatal asphyxia pro- 
uuced by any given drug. The classification used in this hospital has 
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produced mild asphyxia 13 times (3 per cent), moderate asphyxia 35 
times (10.5 per cent). But no one can say how much the heroin was to 
hlame. 

Similar results were obtained from a study of a selected group_ of 
patients. The patients chosen for comparison were primigravidas with- 
out complications of pregnancy or labor, all were at term and all de- 
liveries were spontaneous. Table VI compares the data from patients 
who received heroin Vith untreated patients. There Avas little “severe 

Table VI. Asphyxia Neonatorum as Observed in Primigravidas at Term Having 
Uncomplicated Spontaneous Deliveries With and Without Heroin 



NO. OP 

PATIENTS 

NO 

MILD 

•JIODERATE 

SEA'ERE 


ASPHYXIA 

PER CENT 

ASPHYXIA 
PER CENT 

ASPHYXIA 

PER CENT 

ASPHYXIA 
PER CENT 

Heroin 

124 

84 

6.5 

1 9.5 

0 

Controls 

212 

90 

5.5 

1 4.0 

0.5 


asphyxia” in either group, both groups had about the same amount of 
“mild asphyxia” but there ivas a significant, though not alarming in- 
crease in “moderate asphj^xia.” The recorded increase in “moderate 
asphyxia” from 4.0 per cent to 9.5 per cent, in our opinion, maj^ be 
attributed to the effect of heroin. From the re.sults of these data, it 
would seem that heroin was responsible for about 3.5 to 5.5 per cent of 
asphyxia neonatorum. 

Pain Relief . — It is most difficult to devise any satisfactory subjective 
or objective standards for the determination of pain relief in obstetrics, 
or for that matter, in clinical practice. Variations in the threshold of 
pain, in the psychic reaction to pain and in the reaction to analgesic 
drugs preclude any exacting measurement and leave us generalities 
only. Heroin produces little amnesia, thus the memory tests used by 
some obstetricians as an indicator of amnesia Avere of no value to us. 

Taa^o characteristic reactions have proAuded our basis for classification, 
one is analgesia and the other euphoria. AVe have previously mentioned 
that heroin is a poAverful analgesic agent, and it produces fcAV side 
actions such as psychic depression. Instead of depression it produces 
euphoria. This euphoria undoubtedly allays fear, and fear is closely 
linked AAuth anticipation of pain. On the basis of such subjective criteria, 
the folloAving results Avere obtained. The records of 290 of 454 patients 
(72 per cent) Avere sufficiently detailed to permit inclusion in this part 
of the studjL Of these 290 patients, 56 per cent had good pain relief, 
34.5 per cent had fair pain relief, and 9.5 per cent had poor or no pain 
relief. 

Duration of Labor. — Labors oA'er thirty hours in length Avere classified 
as prolonged and excluded from calculations for the folloAAung reasons. 
First, it is not our polic.A^ to use heroin as an analgesic agent in pro- 
longed labor; morphine is the drug of choice. Second, many patients 
are referred to this hospital for deliA'ery because of prolonged labor, and 
finally, in a study of only 454 patients, the frequencj^ distribution of a 
feAV prolonged labors Avould seriously change the results. All of the 
prolonged labors Awre in primigraA-idas, 21 of 337 patients receiAung 
heroin and 41 of 451 controls had prolonged labor. 

The average duration of the first stage of labor in the control group 
of primigraAodas AA’as 11. S hours, and in the group that received heroin 
it Avas 11.3 hours. Heroin aa'RS seldom given to multigravidas except 
AA-hen the first stage Avas longer or more seA^ere than usual, hence the first 
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might expect the safe time interval of administration to lie less than four 
hours. Table IV details the data observed. There is a surprising like- 

Table IV. Asphyxia Neonatorum in Relation to Interval Between 
Administration op Heroin and Delivery 


TIME 

interval 

NO. OF 
patients 

NO 

ASPHY^XIA 
PER CENT 

MILD 

ASPHYXIA 
PER CENI’ 

MODERATE 
ASPHYXIA 
PER CENT 

SEVERE 

ASPHYXIA 

PER CENT 

Less than 1 hour 

20 

80 

5.0 


0 

1-2 hr. 

7S 

79 

5.0 


1.5 

2-3 hr. 

104 

73 

9.5 


3.0 

3-4 hr. 

80 

so 

3.5 

14.0 


4-5 hr. 

50 

76 

8.0 

14.0 

2.0 

5-10 hr. 

96 

81 

8.0 

9.0 

2.0 

No (lata 

19 

89 

5.5 

5.5 

0 


ness of the results, particularly in the “moderate asphyxia” class where 
the values remain at about 15 per cent, the only exception is noted when 
delivery occurs from five to ten hours after administration of heroin. It 
is impossible to say how long an effective amount of heroin remains in 
the fetus. Hoivever, it is prolialily safe to assume that all effects of the 
drug have disappeared within ten hours. Clinical observation suggests 
that most of the maternal effects have vanished within five hours, and 
Table IV indicates that manj^ or most of the fetal effects have likewise 
disappeared within five hours. 

It is a well-established fact that many obstetric antecedents, such as 
dystocia, complications of pregnancy and labor, anoxia, operative de- 
livery, and others contribute to the production of asphyxia neonatorum. 
These several factors may act alone or in combination with analgesic 
drugs. It is true also that the maternal need for sedation is greater 
when obstetrical difficulties are present. Each instance of asphyxia 
neonatorum ivas carefully reviewed after delivery and an attempt made 
to fix the etiologic responsibility. The results could be divided into three 
groups ; those in which heroin was the sole factor, those in which obstetric 
factors such as trauma, anoxia and dystocia were accountable for the 
asphyxia, and those in which the heroin and obstetric factors shared the 
responsibility. Table V illustrates the results of 97 deliveries in which 
the infant was asphyxiated at birth. 


Table V. Causes of Asphyxia Neonatorum as Observed in the 97 
Asphyxiated Infants 


C.AUSE 

number 

PER CENT 

A. Those related to heroin 

Heroin apparently sole cause 

IS 

18.5 

Heroin plus complicating obstetric factors 

48 

49.5 

such as dystocia, trauma bleeding, etc. 

B. Those unrelated to heroin 

Obstetric complications sufficient to cause 

26 

27.0 

asphyxia regardless of the heroin, such 
as congenital malformations, anoxia, 
severe trauma and others 
Unknown or unable to classify 

5 

5.0 

Total 

97 cases 



I urther study of the 66 infants with asphyxia wholly or partly due to 
Heroin reveals the following. Heroin was at fault IS times, or 3.5 per 
cent, of the 447 deliveries. In combination with other factors heroin 
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I'eaction of the parturient woman to heroin is not euphoric in the sense 
just deseribed, her reaction is rather a relief from tension and fear. 
This is espeeiallj^ true of the primigravida who is often extremely appre- 
hensive about the anticipated difficulties of labor as well as the existing 
pain. In addition to the relief of corporal pain, heroin produces a tran- 
quility of the mind which alone would likely justify the administration 
of the drug. This euphoria is undoubtedly disassociated from analgesia, 
frequently we have a diminution in the analgesic effects of heroin before 
delivery but rarely do we note a return of the initial apprehension and 
tension. 

After administration of heroin the patients remain conscious and are 
capable of ordinary efforts of volition. They do not become excited, and 
there is no necessity for restraining devices or constant nursing atten- 
tion. As a rule the patient dozes but does not sleep and there is no 
significant amnesia. The effects of lieroin would undoubtedly seem 
ineffective to those obstetricians who desire amnesia, somnolence, and 
loss of consciousness for their patients. In fact, if these reactions are to 
be desired they cannot be obtained Avith heroin in dosages that are safe. 
If a drug is to be given for rest and sleep during prolonged labor, 
morphine rather than heroin Avould be the choice. If somnolence and 
amnesia are desired with the use of heroin they may be obtained by the 
addition of scopolamine although this addition may likely cause some 
increase in the incidence of asphyxia neonatorum. 

The lack of subjective depression is of value in maintaining the co- 
operation of the patient, a fact of particular significance during the 
second stage of labor Avhen bearing down efforts are attempted. Our 
results show that this cooperation is usually obtained as the incidence 
of operative delivery is 'only 3 per cent higher in the patients receiving 
lieroin as compared Avith the controls. 

It has alAvays been our policy to give heroin at least three hours before 
the expected time of delivery. This has been done for tAvo reasons; in 
the first place, Ave had a notion that there Avas a greater incidence of 
asphyxia neonatorum if the patient AA'as delivered Avithin the three-hour 
period; second, the combination of inhalation analgesia and heroin of 
recent administration frequentlj’- produced a sleepy and uncooperative 
patient during the second stage of labor. The data indicate that our 
prognostic ability Avas disappointing, for 201 of the 454 patients Avere 
delivered AAuthin three hours of administration of heroin; and of these 
201 patients, about one-half Avere delivered in less than two hours. Most 
obstetricians believe that morphine AAffien administered less than four 
hours before delivery increases the incidence of asphyxia neonatorum 
and, as Ave have said, this Avas our impression of heroin. The data have 
not substantiated this notion, for the 3 ’’ indicate that the frequency of 
aspliA-xia neonatorum apparent^ is not related to the time interval be- 
tAveen administration of the drug and delivery, the possible exception 
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stage of labor was 9.2 hours long when the mothers received heroin and 
7.1 hours long in the control group. The duration of the second stage 
of labor was remarkably similar; primigravidas with heroin, 1 hour, 
21 minutes; primigravidas without heroin, 1 hour, 18 minutes; multi- 
gravidas with heroin, 43 minutes; multigravidas without heroin, 43 
minutes. 

Operative Delivery . — There was no significant increase in the fre- 
quency of operative delivery in patients receiving heroin. Of 362 
primigravidas receiving heroin, 48.5 per cent were delivered spon- 
taneously, while spontaneous delivery occurred in 52 per cent of 484 
primigravidas who did not receive heroin. Most of the operative de- 
liveries were of the low forceps type. The incidence of breech delivery 
was about the same in both groups. Midforeeps delivery was infrequent 
in the treated as well as the untreated patients, about 2± per cent, hence 
no comparison can be made. 

Discussion 

The data obtained from 454 deliveries permit an evaluation of heroin 
as an obstetric analgesic agent. This drug has certain notable 
properties, not exhibited by other opiates, which make it of particular 
value in obstetrics. See vers and Pfeiffer” presented evidence which 
indicated that analgesia occurs independently of general narcosis and 
subjective depression in the normal human subject. Our clinical ob- 
servations have led us to a similar conclusion in obstetrics. 

Heroin differs from the other opiates by producing a high degree of 
analgesia in a short period of time. Because of this rapidity of action 
the drug should not be given with the onset of active labor as is common 
practice with some drugs, rather it should be given at a time when the 
patient has genuine discomfort. Ten or fifteen minutes after the sub- 
cutaneous injection of diacetyl-morphine hydrochloride gr. %2 the 
patient will note the onset of analgesia, and within thirty minutes the 
analgesia will be at its peak. For about two hours there will be maximum 
relief from pain ' and then the effect gradually diminishes. As the 
analgesia disappears one of two courses may be considered, the heroin 
niay be repeated or inhalation analgesic agents such as nitrous oxide- 
oxygen may be administered. If labor has not progressed according 
to expectation and delivery is not imminent, the heroin may be repeated, 
the dose varying from gr. 1^4 to gr. Yx-, according to the progress of 
labor. In our experience a second dose of the drug is not often neces- 
sary as the cervical dilatation is usually 8 cm. or more, and at this stage 
it IS far more satisfactory to substitute gas analgesia. Heroin is not a 
satisfactory analgesic agent for the second stage of labor, although by 
acting as preanesthetic medication it may facilitate the administration 
of inhalation analgesia during the second stage of labor. 

The lack of narcosis and subjective depression in the presence of 
analgesia places heroin apart from many analgesic agents. Instead of 
subjective depression there is euphoria. Euphoria is difficult to define 

ut IS commonly said to indicate a sense of well being or elation. The 
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heroin and various obstetrical complications. No one can say which, of 
these two factors was more important, nevertheless, it is in this group 
that the incidence of asphyxia neonatorum may be reduced by careful 
evaluation of the mother and fetus before pain-relieving drugs are ad- 
ministered. In this respect heroin I’esembles other common obstetric 
analgesic agents. 

Heroin was introduced as a .substitute for codeine and it was soon 
advised as a therapeutic agent for every variety of chronic complaint 
including opiate addiction. Little wonder that the drug soon became 
disreputable. The preponderant criticism of heroin has unquestionably 
been the facility and frequency with which it produces addiction. Yet 
drug addiction is not a problem in the obstetric use of heroin for rather 
obvious reasons: The patients do not know what type of a drug they 
receive, the drug is rarel.y repeated more than once, and finally the drug 
is administered for temporary acute pain. Because of the minimal 
danger of addiction and because of the rather unique properties of 
heroin in obstetrics we are of the opinion that the manufacture of this 
drug should be permitted for purposes of pain relief in labor. 

Summary and Conclusions 

Diacetyl-morphine (heroin) is a synthetic opium derivative whose 
general characteristics are similar to those of morphine and dilaudid ; all 
are analgesic agents, all are narcotics which produce addiction, all de- 
press respiration and all have other common pharmacologic properties 
not pertinent to obstetrics. Heroin also differs from these opiates; it 
produces greater analgesia than morphine or dilaudid, it produces 
maximal analgesia within thirty minutes, it produces few annoying side 
reactions and it produces euphoria rather than psychic depression. 
Many of these qualities are of especial value in obstetrics. The pre- 
dominant fault of heroin is its ability to produce addiction, yet this is 
distinctly of minor importance in obstetrics. 

A clinical study of 454 patients who received heroin as an obstetric 
analgesic agent warrants the following conclusions: 

1. Heroin produces a rapid and intense analgesia which persists from 
three to four hours and gives adequate analgesia in about 90 per cent of 
the patients. 

2. Heroin produces a desirable psychic effect characterized by euphoria 
without depression or irritability of a physical or mental nature. This 
property is particularly valuable in allaying the aiiprehension and fear 
of some primigravidas. 

3. There was no evidence of an increase in the duration of labor or an 
increase in the frequency of operative deliveries. 

4. No adverse maternal effects Avere observed. 

5. There were six infants deaths Avholly or partially attributable to 
heroin, four of these occurred in small premature infants. Therefore 
heroin, as well as most other obstetric analgesic agents, is contraindicated 
in premature labor. 
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being an interval longer than five hours. The most plausible explanation 
seems to be that lieroin is rapidly absorbed and tlie effects on the fetus 
are maximal within a short period of: time after administration. We 
cannot designate that time interval, although it is probably less than an 
hour. A second and less likely explanation is that the several de- 
terminants of asphyxia neonatorum exert a greater influence than does 
heroin. In spite of these findings we do not advise indiscriminate use 
of heroin without some attention to timing. However, it is comforting to 
ImoAV that should our timing be inaccurate, and inaccurate it is, no addi- 
tional hazards are created for the infant. 

We hesitate to ascribe significance to any result based on the calcula- 
tion of the duration of labor, for it is difficult of calculation and averages 
mean little even though tlie total number of patients is large. Some 
investigators are so indiscreet as to compare their average results, ob- 
tained by some specific, treatment, to the average results of another in- 
vestigator, the latter being considered a control. The results obtained 
by us should be reasonably significant when our treated and untreated 
patients are compared, but the data do not permit a comparison beyond 
this report. We observed no prolongation of labor following the use of 
heroin as an analgesic agent, neither did we observe any shortening of 
labor, although clinical observation at times led us to believe that occa- 
sionally labor progressed more rapidly after the drug was given. 

We believe that heroin has many laudable and desirable features 
as an obstetric analgesic agent, and yet it is not the ideal drug for the 
purpose. In this respect heroin resembles every other obstetric anal- 
gesic agent for none is ideal and none can give maximum comfort with- 
out some sacrifice of safety for the mother and fetus. How great is 
that sacrifice of safety following the use of heroin? 

There were no maternal deaths attributable to administration of 
heroin but the agent likely played a part in six fetal deaths. One of 
these fetal deatlis was due to apnea neonatorum, undoubtedly the fault of 
heroin. Four premature infants died, and we believe heroin must be 
lield as an adjuvant to these deaths. These deatlis warrant a single con- 
clusion, heroin is contraindicated in premature labor, as are all non- 
volatile analgesic agents. 

In the study of asphyxia neonatorum we presented the results as 
observed in all deliveries and as observed in a selected series of deliveries. 
The. first of these represents the amount of neonatal asphyxia which 
nught be expected in routine clinical practice. The results observed in 
the selected series of eases give some indication of the neonatal asphyxia 
due to heroin alone. Both sets of results indicate that about 5+ per 
cent of the infants were asphyxiated by heroin. This asphyxia is ap- 
parently unavoidable, it is not of the severe type and represents the 
price the infant must pay for maternal comfort. Approximately 10 
per cent of the infants were asphyxiated by the combined effects of 
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I T MIGHT seem a bit strange that men oriented in the disciplines of 
neurolog}^, psjmhiatiy and neurosurgery should be concerned Math 
such a foreign topic as the toxemias of pregnancjL It was our interest 
in the problem of the convulsive disorders that led to certain thoughts 
and speculations about the nature of convulsive phenomena associated 
with the toxemias of pregnancy. 

The toxemias of pregnancy are usually classified as (A) pre-eclampsia 
(toxemia Grade I or Grade II in some clinics) and (B) eclampsia, the 
term eclampsia being reserved for those patients who develop convulsions 
or coma in the presence of the toxemia. Although the cause of these 
conditions is not known, most authorities believe that they. are eti- 
ologieally similar and therefore a single disease entitjL However, why 
one patient develops convulsions as part of the syndrome and another 
remains free of convulsions is not clear. It is with this aspect of the 
problem of the toxemias that this paper will be concerned. 

In recent years, with the aid of the electroencephalogram, a good deal 
of light has been shed on the problem of the convulsive disorders. In 
as much as my audience is probably not too familiar with certain of 
these new concepts, it might be pertinent at this point to review briefly 
some of the high spots of recent Avork in this field. 

In 1929 , Hans Berger of Jena^ proved bejmnd doubt that the brain 
beats electrically. The instrument Avhich he used to record the “brain 
Avaves” is called the electroencephalograph, and is very similar to the 
electrocardiograph. HoAvever, because the voltage obtained from the 
brain is only about %oo of f^ot produced by tlie heart, vacuum tube 
amplification Avas needed to obtain a satisfactory record. The tech- 
nique of recording the tracings is quite simjile. After small metal tags 
haAm been pasted to the scalp, the patient sits or lies quietly AAuth his 
eyes closed for fifteen or tAventy minutes AA^hile the electroencephalogram, 
familiarly called the electrocardiogram or “brain AAmve,” is recorded. A 
“normal” record reveals “AAmAms” Avith a frequency ranging from 8 
to 12 per second, and although the Amltage may A'ary considerably it is 
usually under 100 microvolts. This is sometimes referred to as the 
“alpha rhj-thm” (Fig. 1 ). The patteim of the record is modifiable by 
such actiAdties as opening or closing the eyes, by sleep, pain or atten- 

•Presented at a meeting of the Chicago Gynecological Society, October 16, 1942. 
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6. Heroin alone increased the incidence of asphyxia neonatorum by 
about 3 to 5 per cent, the increase was chiefly of the “moderate” type. 
The data suggest that heroin produces less asphyxia neonatorum than 
morphine. 

7. The dosage should be kept minimal and should be given during the 
first stage of labor, preferably three or more hours before the anticipated 
time of deliveiy. There was no significant difference in the incidence 
of asphyxia neonatorum whether the infant was delivered one or five 
hours after administration of heroin. 

Because of certain unique properties exhibited by heroin and not by 
other members of the opiate group and because of the minimal dangers 
of addiction when administered for the acute pain of parturition, Ave 
■ are of the opinion that the drug is of distinct value as an 'obstetric 
analgesic agent. 
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example, of two patients with similar brain tumors, both as to type and 
location, one has convulsions and another does not. In accord with the 
above formulation, it would be suspected that the patient who developed 
convulsions associated with the brain tumor was predisposed by virtue 
of an associated cerebral dysrhjdhmia. 

BRAIN POTENTIALS IN THREE TYPES OF SEIZURES 
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Fig. 2. — Examples of brain waves taken during attacks of petit mal, grand mal, 
and psychic equivalent. (From Gibbs, F. A., Gibbs, E. L., and Lennox, AV. G. : 
Brain 15: 1937.) 
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Fig. 3. — Record of abnormal cortical beat in the 
tic. Mother's record is borderline normal. 


clinically normal father of an epilep-. 
(From same reference as Fig. 1.) ' 
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tion and other of sensory and noxious stimuli. Under standard 

conditions a record is considered abnormal, if the waves are either too 
large (increased voltage, amplitude), too fast, or too slow (frequency). 

Although practically all of the neurologic and psychiatric syndromes 
have been subjected to electroencephalographic study, the bulk of the 
work in tliis country has been devoted to the convulsive disorders. The 
pioneering studies of the Gibbs and Lennox of the Boston City Hospital 
revealed that there were “specific” abnormalities of the brain waves 
associated with epileptic attacks.® These workers believe that the 
three classical types of epileptic attacks, namely grand mal, petit mal, 
and psychic (or psychomotor) equivalent, are associated with more or less 
characteristic types of abnormalities in the electroencephalogram if the 
record is obtained during a clinical attack (Fig. 2). But a much more 
important finding was that about 90 per cent of these patients had 
transient abnormalities of the bi’ain waves when they were free from 

EXAMPLES OF E.E.G.’S FROM CONTROL GROUP 
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Eig. 1. The electrical activity of the cortex of four normal subjects. (From Gibbs, 
F. A.: J. Pecliat. 15: 740, 1939.) 

objective or subjective evidence of seizures.^ In these free inter- 
'als the abnormalities may or may not be as specific as those recorded 
auring a clinical seizure but they are definitely abnormal. Lennox has 
coined the term “cerebral dysrhythmia” to indicate such abnormalities.'* 
n the present state of our knowledge all we can say is that people 
' _ 0 exhibit abnormal brain waves under so-called normal conditions 
ore suffering from an inherent instability of the nervous system. In 
Pi’eliminpy samplings, approximately 10 per cent of “normal” pei’- 
fons exhibit abnormalities similar to those seen in patients with seizures.'* 
lese “asymptomatic dysiliythmia” individuals may, of coui’se, go 
^irough life without developing convulsive phenomena. However, in the 
ace of conditions which affect the central nervous system either bj^ stiue- 
ural changes (brain tumors, trauma, syphilis, etc.) or by metabolic or 
P ijsiopatholpgic changes (drugs, toxins, changes in blood chemistry’, 
^•) a predisposed pei’son is more likely to develop convulsions. For 



